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Purchase your Oxygen under 
specifications — both for 
quality and quantity. 


Air Reduction Sales Company 
prefers to sell you on this 
basis. 





Air Reduction Sales Company 


Home Office: 342 Madison Avenue, New York City 


25 Airco Oxygen Plants 12 Airco Acetylene Plants 2 Airco Calorene Plants 
16 Airco District Offices 14 Airco Repair Stations 70 Airco Distributing Points 
Airco Apparatus Factories and Laboratories at Jersey City and Elizabethport, N. J. 


ANYTHING and EVERYTHING for OXYACETYLENE WELDING and CUTTING 





Copyright A, R. S. Co. 1924 
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Published monthly by the Welding Engineer Publishing Co. Entered as second class matter Jan. 20, 1916, at the Post Office at 
Chicogo, I. Under the Act of March 3, 1879. 
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Repair Stations 


F YOU area user of Oxweld 

apparatus, you may be 
sure that your equipment is 
working efficiently, because 
Oxweld fieldmen do inspect 
it from time to time, make 
adjustments, and supervise 
minor repairs. 


Furthermore, when major 
repairs are necessary, these 
can be made by the nearest 
factory-supervised repair 
station listed below. These 
repair stations make it un- 
necessary to ship your appa- 
ratus halfway across the con- 
tinent to our factory. Delays 
are reduced to a minimum. 


OXWELD APPARATUS 
REPAIR STATIONS 


Boston .. Massachusetts 
Newark. . . New Jersey 
Philadelphia . . . Pennsylvania 
Baltimore . . . - Maryland 
s+ + » + * & New York 
Pittsburgh. . . . Pennsylvania 
Birmingham . . Alabama 
Teles. <« « « . »« Oklahoma 
we) wee Texas 
EN. » ses © «4 Ohio 
a a Michigan 
Chicago. . . Illinois 
meee. ew 6 te es Missouri 
Minneapolis . .« » Minnesota 
Gpeme «ce ce + Nebraska 
Salt LakeCity .... Utah 
Seattle . Washington 
San Francisco . . California 
Los Angeles . . . California 





A* your master mechanic or welding fore- 
man to check your oxy-acetylene welding 
and cutting apparatus. How much of it is in 
service and how much needs repair? 


You know that all the machinery and appa- 
ratus in your plant requires constant adjust- 
ment and sometimes repair. This is the result 
of use, and occasionally, of abuse. Your oxy- 
acetylene equipment is no exception. 


If your welding and cutting equipment is 
Oxweld, repairs and adjustments are not a 
source of worry. You know that Oxweld field- 
men inspect it from time to time, make adjust- 
ments, and supervise minor repairs. You know 
also that near you is one of the Oxweld factory 
repair stations, which makes major repairs. It 
is not necessary to ship your apparatus to our 
factory, because the repair stations listed at the 
left can do equally good work in much less time. 


In buying oxy-acetylene equipment, consider 
the nearness of repair service. Later, this will 
be important to you. Oxweld apparatus, includ- 
ing these repair facilities and other services, re- 
auires only a moderate investment. 


OXWELD ACETYLENE COMPANY 


Long Island City, N.Y. 
Thompson Ave. & Orton St. 


Chicago 


3642 Jasper Place 


San Francisco 
105 Mission Street 


, 1994 


<a. 


In use or needing repair? 


| 


























‘WELDING AND CUTTING APPARATUS 





WORLD’S LARGEST MANUFACTURERS OF WELDING AND CUTTING EQUIPMENT 
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ACTS are sometimes stranger than fiction 
and the Magic Rug fairy story of the 
Arabian Nights is tame compared to the 
true story of the United States Army’s 

Round-the-World flight. 


The brave men, who made this epoch-making 
trip, could not have succeeded without con- 
fidence—complete confidence in themselves and 
in their splendid Douglas planes. 




























And one of the factors contributing to this con- 
fidence was the extreme care with which the 
plane parts were welded together with Purox 
torches and apparatus. They were selected on 
merit alone, and standardized on by the Douglas 
Company only after a thorough test of other 
available types. 





You, too, can have the same complete confidence 
in Purox welding. Ask the nearest Purox office 
to show you how they can increase both welding 
efficiency and profits in your work. 





PUROX COMPANY 


GENERAL OFFICES 
DENVER, COLORADO 





3030 Huron St. 1135 Third St. 620 East Hancock St. 110 William St. 

Denver, Colo. Oakland, Calif. Detroit, Mich. New York, N. Y. 

362 Pierpont Ave. 2305 East 52nd St. 2020 East 22nd St. South Front and Girod Ave. 
Salt Lake City, Utah Los Angeles, Calif. Cleveland, Ohio New Orleans, La. 

2920 First Ave. South 1739 Walnut St. 213 West Ohio St. 71 Steuart St. 


Seattle, Washington 





Kansas City ,Mo. Pittsburgh, Pa. San Francisco, Calif. 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus and 


SU hes. Che advertisin section includes the rineipal manufacturers 
PP y , P 
of the United States. 








ACETYLENE GENERATORS 
Air Reduction Sales Co. 


Carbic Mfg. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox 


Superior Oxy-Acetylene Machine Ce. 

United States Welding Co. 

Welding Metals Mfg. Co. 
4LUMINUM FILLER RODS 


Air Reduction Sales Co. 
Alexander Milburn Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 

m. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co 
Davis-Bournonville Co. 
The Impertal Brass Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxv-Acetylene Mach. Ce 
Torchweld Equipment Co. 
Tinited States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM FLUX 


Air Reduction Sales Co. 
Alexander Milburn Co. 
Bierman-Everett Foundry Oo. 
Burdett “xygen Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 

The Tmpertal Rraas Mire. Co 
Hoskins Process Development Co. 
Imperial Brass Co. 

Modern Engineering Co. 

Morey Flux & Chemical Co. 
Mutual Auto Spec., Inc. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxv-Acetylene Machine Ce 
Torchweld Equipment Co. 

United States Welding Co. 
Welding Metals Mfg. Co. 


&4LUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Et Co. 
Liberty Welding & Mfg. Co. 
Purox Co. 
Welding Metals Mfg. Co. 


G FURNACES 
Buffaio Dental Mfg. Co. 
General Electric Co. 

APRONS (Asbestos) 
Chicago Bye Shieid Co. 
Electric Arc Cutting & Welding Co. 
Purox Co. 

ASBESTOS GLOVES 
Air Reduction Saies Co. 
Alexander Milburn Co. 
Burdett Uxygen Co. 
Chicago Bye Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 

ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 


Purox Co. 

Sall Mountain Co. 

Superior Oxy-Acetylene Machine Co. 
United States Weiding Co. 

Welding Metals Mfg. Co. 


BLOW TORCHES (Acetylene) 
See “Torches” 
to Welding) 


KS ( 
The Weiding Engineer 
Blectric Arc Cutting & Weiding Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester ,N.Y 











BRASS AND BRONZE FLUX 
Air Reduction Salers Co. 
Alexander Milburn Co. 
Bierman-Everett Foundry Co 
Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

The Imperia! Brass Mfg. Co. 

Modern Engineering Co 
Mutual Auto Spec., Inc. 

United States Welding Ce. 

Oxweld Acetylene Co. 

Purox Co. 

Superior -Acetylene Machine Ce. 

Torchweld uipment Co. 

Welding Metals Mfg. Co. 


BRASS SPELTER WIRE 


Air Reduction Sales Co 

Bierman-Everett Foundry Ce 

Burdett Oxygen Co. 

Davis-Bournonville Co. 

Oxweld Acetylene Co. 

Purox Co. 

Torchweld Equipment Co. 
BRAZING OUTFITS 

Bastian-Blessing Co. 

Buffaio Dentai Mfg. Ce. 

Davis-Bournonville Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co, 

Oxweld Acetylene Co. 

Purox Co. 

superior Oxy-Acetylene Machine Ce. 

Torchweld Equipment Co. 

Welding Metals Mfg. Co. 
ACETYLENE (Compressed in Cylinders) 

Air Reduction Sales Co. 

Commercial Acetylene Suppy Co. 

International Oxygen Co. 

Prest-O-Lite Co. 


BRONZE FILLER RODS 


Air Reduction Sales Co. 
Alexander Milburn Co. 
American Brass Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Wm Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Purox 


Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. \ 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
I'nion Carhide Sales Co 
CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste. Etc.) 
Air Reduction Sales Co. 
National Carbon Co. 
U. S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHES 
See “Torches” 
CAST IRON FILLER RODS AND FLU 
Air Reduction Sales Co. 
Alexander Milburn Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Ce. 
Electric Arc Welding & Cutting Co 
International Oxygen Co. 
Modern Engineering Co. 
Mutual Auto Spec., Inc. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. “o. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Superior Oxv-Acetylene Machine ‘e 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Welding Metals Mfg. Co. 
COPPER FLUX 
Air Reduction Sales Co. 
Alexander Milburn Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Mutual Auto Spec., Inc. 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
CUTTING RODS (Elec, Arc) 
Electric Arc Cutting & Welding Co 


LINDERS 
Wm. Wharton, Jr., & Co. 
DRILLS, PORTABLE ELECTRIC 


N. E. Strand & Co. 
Wodack Blectric Tool Corporaties 


ELECTRIC AKC WELDING UUTEiI® 
Electric Arc Welding & Cutting Co 
General Electric Co. 

Gibb Instrument Co. 
Quasi-Are Weldrode Co. 
Seneca Arc Welder Co. 
Westinghouse Blec. & Mfg. Co. 
Wilson Welder & Metals Co. 
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Single Arc Portable Unit 


This type of machine is built in 150, 200, 250 and 300 


ampere capacity. 
Dimensions: 60 inches long; 20 inches wide; 43 inches 


high. Weight: 1300 Ibs. 


and naturally 


Welding 


‘Color-tipt” :—( - Wire 


for Steel, Cast Iron, Brass, Bronze, Monel Metal and Aluminum 


WIL/ON WELDER<METAL/ CD: 


HOBOKEN, NEW JER/EY 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric = 

- Gibb Instrument Co. 

* Quasi-Arc Waresvete Co. 
Seneca Arc elder te 
Transportation Baqipoors Corp. 
Wilson Welder & Metals 


EN 
LYTIC OXYGEN AND HYDEOG 
En. MENT 


GENERATING EQUIP 
Burdett Oxygen Co. 
International Oxygen Co. 
FILLER RODS (Swedish Ireu, 
+ Air Reduction Sales Co. 
Alexander Milburn Co. 
American Brass Co. 
* Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago ang hy Rg Co. 
Wm. Cramp ns 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co 
Modern Engineering Co. 
The Imperial Brase Mfeé. Co. 
Oxweld Acetylene Co. 
Purox Co. 
& Wire Co. 
? fase Steely Acetylene Machine Co. 
Transportation Engineering Corp. 
RODS (Tobin Bronze) 
Alr Keduction Sailer Co. 
' Alexander Py A Co. 
: can . 
sa einn Bverett Dn eaaad Co. 
rdett Oxygen \ 
Beatral Steel & Wire Co. 
Bierman -Everett Fdy. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. oe 
The Imperial Brass Mfg. x 
Modern Engineering Co. 
Oxweld Acetylene Co. 


y Purox 

age 1 & Wire Co. 

i Fase or Oxy-Acetylene Machine Ce 
; Torchweld Equipment Co. 


United States Welding Co. 

F FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Alexander sapere Co. 

t 

Busaett, Geers Wy. 0 

rbic Mfg. 

Sanaeat Steel & Wire Co. 

ye Universal Oxygen Co. 

‘ Wm. Cramp & Sons 

he Davis-Bournonville Co 

: International Oxygen Co. 

r. The Imperia! Brass Mfg. Co. 

f Modern Engineering Co. 


Purox Co. 
§ Oxweld Someene Co. 
Reid-Avery 
Torchweld Equipment Co. 
P 6u or Oxy-Acetylene Machine Ce. 
d United States Welding Co. 
4 FIREPROOF PLASTIO 
4 National Carbon Co. 
“ U. 8S. Welding Co. 
RB FLUE WELDERS (Electric) 
im! General Electric Co. 
‘. FLUXES 
, Air Reduction Sales Co. 
M4 Alexander Milburn Co. 
' Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
4 Imperial Brass Mfg. Co. 
Modern Engineering Co. 
: Mutual Auto Spec., Inc, 
( Purox Co. 
at Welding Metals Mfg. Co. 
FUKNACES (Annealing) 
x Buffalo Dental Mf. Co. 
; General Electric Co. 
GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Alexander Milburn Co. 
Davis-Bournonville Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
> GATIGES 
4 U. 8. Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
; International Oxygen Co. 
GLOVES (Welders Asbestes) 
Air Reduction Sales Co. 
Alexander Milburn Co. 
Burdett Uxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Purox 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 
BOGGLES 
Air Reduction Sales Co. 
1 Alexander Milburn Co. 
, Bastian-Blessing Co. 
Carbic Mfg. Co. 
Chicago Bye Shield Co. 
Davis-Bournonville Co. 
* Imperial Brass Mfg. Co. 
Modern. Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Quasi-Arc Weldtrode Co. 
Transportation peeneertng Corp. 
Welding Metals Mfg. Co. 
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ERS, PORTABLE ELECTRIC 
N. A. Strand Co. 
Transportation Engineering Corp. 
Wodack Electrical Tool Ccrporation. 
HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Blectric Co. 
GOSEK (Uxygen and Acetylene) 
Alr Reduction Saies Co. 
Alexander Milburn Co. 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Buffalo Denta! Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Ca 
Oxweld Acetylene Co. 
Purox Co. 


Superior Oxy-Acetylene Machine Ce 

Torchweld Equipment Co. 

United States Welding Co. 
HOSE UNIONS 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Carbic Mfg. Co. 

Davia Rournonville Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

International Oxygen Co. 

K-G Welding & Cutting Co. 

Alexander Milburn Co. 

Oxweld Acetylene Co. 

‘0. 


Purox C 

Superior -Acetylene Machine Co. 
Torchweld uipment Co. 

HYD 


ROG 

Burdett Oxygen Co. 

Gas Products Association 

International Oxygen Co. 
GYDROGEN PLANTS 

Burdett Oxygen Co. 

International Oxygen Co. 
KEROSENE PREHEATING TORCHES 

Air Reduction Sailer Co. 

Alexander Milburn Co. 

Bastian-Blessing Co, 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 


Superior Oxy-Acetylene Machine Co. 
Welding Metals Mfg. Co. 


NEEDLE VALVES 
Air 


Co. 
The Bastiar-Blessing Co. 
Buffalo Dental Mfg Co. 
Davis-Becurnonville Co. 
Harris Calorific Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Purox Co. 


x 
Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 

NITROGEN 

Air Reduction Sales Co. 

Smith Heylandt Co. 

Linde Air Products Co. 

OLL BURNEKS (Preheating) 
Air Reductionm Sales Co. 
Alexander Milburn Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 


x Co. 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MA 
Davis-Bournonville Co. 
Air Reduction Sales Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 


Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 
OXYGEN PLANTS (Liquefaction) 
M. Keith Dunham 
PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetylene Machine Ce. 
PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonvilie Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial! Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 


Purox Co. 

Oxweld Acetylene Co. 

superior Oxy-Acetylene Machine Ce. 
y § Gauge Co. 

Torchweld Equipment Co. 


United States Welding Co. 
Welding Metals Mfg. Co. 
Reamers Portable Electric 
BEGULATING VALVES (Acetylenc 
Air Reduction Saies Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperia! Rrass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
rox Co. 
Superior Oxy-Acetyiene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 
REAMERS, PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Blectrie Tool Corporation 
BUFFERS, PORTABLE ELECT 
N. A. Strand & Cn, mee 
Wodack Electrie Tool Corporation 
REGULATING VALVES (Hydrogen) 
the bastian-Biessing Co. 
Burdett Oxygen Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
ar gd Engineering Co. 
- elding & Cutting Co. 
Purox Co. “ 


Superior Oxy-Acetylene Machi 
Torchweld Equipment Co. = 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
SAND BLAST 
Transportation Engineeriug Corp. 


SEAM WELDERS (Electric) 
General Electric Co. 
Gibb Instrument Co. 
SOLDERS 


Liberty Welding Co. 

Welding Metals Mfg. Co. 
TORCHES (Oxy-Acetylene Welding and 

Cutting) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Carbic Mfg. Co. 

Burdett Oxygen Co. : 

Davis-Bournonville Co. 

Harris Calorific Co. 

International Oxygen Co. 

The Imperiai Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Metals Welding Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Pu Co. 


rox 
Superior Oxy-Acetylene Machine Co. 
Torchweld uipment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 
TORCHES (Oxy-Hydregen Welding and 
Cutting) 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville C.>. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox 


Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co 
United States Welding Co. 
Welding Metals Mfg. Co. 
T. CONNECTIONS (Oxyxen and Arety 
lene Adaptors) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
rox Co. 


Pu 

Superior Oxy-Acetylene Machine “e« 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 


TORCHES (Gasoline and Kerosene Preheat- 


ing 

Air =— Sales Co. 
Bastian-Blessing Co. 

Buffalo Dentai Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Mauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 


Superior Oxy-Acetylene Machine Ce 
United States Welding Co. 
Westinghouse Electric & Mfg. Ce 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


314 in. x 2 in. (Lump) 
2 inex % in. (Egg) 
i in.x ¥% in. (Nut) 

x 1/12 in. (Quarter) 


UNION CARBIDE SALES 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 
sizes of Carbide. 


COMPANY 


Balfour Building 
California and Sansome Sts., 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham......... -.--12 So. 20th St. 
MORES. cc cece vecceses 16 S. Commerce St. 
Montgomery......... 21 Washington Ave. 

ARIZONA 
PheeWilecctceceases se 42 S. Central Ave. 

ARKANSAS 
Ft. Suie.. . oenesters 109 So, 9th Street 
EdtGG Behe 66.4 «canteen 1400 EB. 6th St, 

(CALIFORNIA 
Frese cevcecceces a ee 932 H St. 
Lae AGT 6-c066ce00% 639 Gibbon Street 
Oakland (See San Francisco). 
SacrTAMeNtO....ccccceccces 1617 Third St. 
Bam DOOMe cc cceccess Seventh and J Sts. 
San Francisco.......... 351 California St. 

COLORADQ 
Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
HartGetG.s cccccssevcorce 409 Windsor St. 


DISTRICT OF COLUMBIA 

Washington 

Pye: Maryland Ave. and 9th St.. 
FLORIDA 


Jacksonville, 13 Cedar St., P. O. Box 124 
Tampa.........1702 Grand Central Ave. 
GEORGIA 
Atlanta........Haynes and Rhodes Sts. 

P. O. Box 1594 
Savannah, Ogeechee Canal and Brough- 
ton St. P. O. Box 78 


ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
DARVING. occccccccccccccccocebha Oak Mt. 
DORR. ca 60000090 b0% 133 W. William St. 
meas Ge, Geele. .ccocscecss 700 Broadway 
WIGOCRROw oe v0 050 0000 tee 856 So. 4th St. 
HarvisDUre...ose<sves 631 No. Webster St. 
Marion..315 8S. Granite St., P. O. Box 747 
Monmouth....... Sosecese 509 S. First St. 
a eee eee 100-110 Edmund S8t. 


Quincy........++e+.+.+-318 Delaware St. 

Springfield..........1801 Washington St. 

Pee eee 5601 E. Hickory St 
INDIANA 

VEROVEIOs cc vccesveneose 1601 Tllinois St. 

Fort Wayne.............-2206 Broadway 

Indianapolis....601-637 Kentucky Avenue 


TOCTS: BEN + o-0:000046 714 North 6th Street 
IOWA 
en 418 Harrison 8t. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St 
Sioux City..410 Court St., P. O. Box 398 
We scum nncee 1209 East Fourth 8t. 
KANSAS 
oe eee 1201 N. Broadway 
ei, Ss | are 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 
ang « MO EE a RG TE Oe he Oe 
Central RRS ae 306 Broad St. 
LU n is v6cueueas Brook and Main Sts. 


ee deee 1701 Cumberland Ave. 
A LO ree; 

New Orleans... .....c00- 18 N. 
Shreveport. . 


Front St. 
615 Market at. P. O. Box 62 
MAINE 


1 Exchange St. 


Baltimore Te OTT E. Lombard St 


$00 esh 0008400 18 N. George St. 
P. O. Box 172. 

eee eer TT Tete 406 Main St. 
MASSACHUSETTS 

InGia® QeemenG. on ceseevse% Pasco Road 
IS Le ess 15 Federal! St. 


UNION 


Salisbury. 


CARBIDE iS 


MICHIGAN 
i rae 5785 Hamilton Ave. 
Grand Rapids..500 Shawmut Ave., N. W. 
PEOROOOR< . ocscese First Nat’l Bank Bldg. 
Iron Mountain...... 513 Stephenson Ave. 
Iron River.321 Carnegie Ave., Box No. 357 
Ironwood ..... 


re ae "42 E. “Division ‘st. 
SOR cee ce veetes 518 South Water St. 
DER cab eec cab ens 617 E. Shiawasee St. 
MEUNONURs 42.6 00008% 301 W. Western Ave. 
Saginaw..... 1830-1840 N. Michigan Ave. 
ee ae Coe esecoee 
MINNESOTA 
Minneapolis........... ..834 N. First St 
| eee -+.-413 Chestnut St. 
P. O. Box 322 
peanpeaert | 
VFIGUIG s 6000 005360000" 01-3 Levee St. 
MISSOURI. 
Kansas City.......... 1422 St. Louis Ave. 
eee 920 South Sixth St. 
Dt. SUR. 6c cnn (See East St. Louis, Ill.) 
NEBRASKA 
Oanes. «. dh. snicdecntans 1007-9-11 Jones St. 


Union Sta, P. O. 
NEW JERSEY 


Camden. .ccscecs Front and Division Sts. 
Newark..........251-55 Ridgewood Ave. 
NEW YORE 
RIGO. 8062 t0sdomenes -...108 Third Ave. 
Binghamton............88 Prospect Ave. 
DUEBID. cc cscposeccesece 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
th, err 
SOG s 0.06 66.4055:64 03 11 New York Ave 
Kingston. .O’Neil St., Near Broadway 
Niagara Falls gondtss00s6d oe 6000400085 
eer er are Smith 8t. 
and N. Y., N. H. & H. R. R. Tracks 
a, ar eee 135 Hotel St. 
WreONNs6 646064 Sandnces 438 Court St. 
| ee re 22-23 Main 8t. 
we CAROLINA 
Charlottes «ccssvesees cas 05 W. First St. 





EASILY 





TA. Were ier 119 So. Salisbury St. 
Wilmington .. 

Surry St., between “Castle & Queen ‘Sts. 
WileoR. . vcccccosiews 700 So. Goldsboro St. 
NORTH DAKOTA 
Farge. .ccce Fifth St. and Second Ave. N. 
OHIO 
ATHORES. 620:6060% ..Factory and Moore Sts. 
CEMGOR. « cccces 618 Mulberry Road, 8S. E. 
Cincinnati....ccccere .67 Plum St. 
Cleveland....... 631 Hanna Bldg. Annex 
Columbus....cccecsese .330 Dublin Ave. 
Dayton......s.ee% 104-114 S. Wayne Ave. 


-+ee+-700 First Avenue 


Gallipolis.......+. 
.888 East High St. 


LAMAR. .. ccvccccvecces 

Mansfield. - "40 West Third St. 
Steubenville. re *"324- 343 _ Seventh 8t. 
PREG. 000062000 68so% sae 14 8. Erie St. 
Youngstown..... Jones a Brittain Sts. 
Zanesville....... .Main and 2nd Sts. 

OKLAHOMA 
McAlester.....--coccecesee8 N. Main St. 


sececeee4 West Park Place 


Oklahoma.. 
..-1-11 N. Boulder St. 





Tuls@..cccsces eeoce 
ORE 
Portiand.....c.cecees h and Hoyt Sts. 
PRNNSYLVANI IA 

Beaver.....0+- Pe ee gm 
DuBois....Weber Ave. and Franklin St 
Erie. .cccscce weeeeeeee 1502 Sassafras St. 
Greensburg.......-Clark and George Sts. 


Harrisburg.....-seccseees 26 S. Tenth St. 
Johnstown, Messenger St. and B. & O. R.R. 
Philadelphia....2nd St. and Fishers Ave. 
Pittsburgh ... eee eee 
‘aa 1202 Chamber of. Commerce Bldg. 
Pottsville..Railroad and Sanderson Sts, 
Scranton.......- Penn Ave. and Vine St. 
Shamokin.......-- Fifth and Walnut Sts. 
Wilkes-Barre....150 E. Northampton St. 
Williamsport...... Canal and Court Sts. 
SOUTH CAROLIN 
Charleston.......-. .3 N. 
TENNESSEE 
Chattanooga............812 Pound Bldg. 
Knoxville...cccece .426 West Depot Ave 
Memphis..........-.671 No. Main Street 
Nashville........--102-104-108 Broadway 
EXA 


A 
Liberty St. 


T 8 
Dallas. .cceces eovceee 400 8. Paydras St. 
El Paso, First and Kansas Sts......... 
b naKabes seek eees eae P. O. Box 103 
Houston...... 000 oes cee Live Oak St. 


San Antonio...........116 8S. Medina St. 
Waco.....++.+++.Thirteenth & Mary Sts. 
AH 


T 
Salt Lake City..108 W. Second South 8t. 
VIRGINIA 


Lynchburg...... ... 1334 Commerce 8t. 

Norfolk... ‘Virginia Ave. & Virginian Ry. 
O. Box 556. 

Richmond. Pattee © B. Cary St. 
WEST VIRGINIA 

Bluefield... .cccccccccese 195 Roanoke St. 

Charleston, ‘Broad St. and K. & M. R. R. 

ar Railroad Ave. and First St 


Fairmont..cccccccocsccccccee Auburn 8st. 
Huntington...Seventh Ave. & Eighth St. 
Morgantown.........610 University Ave. 
Mount WEPMesrancvanovesers O. Box 636 


Mullens..... obescece .P, O. Box 115 
Wheeling....... 48rd ‘ana McCulloch 8t. 
Williamson...... Sere P. O. Drawer L 
WASHINGTON 
Seattle........304 Railroad Ave., South 
Spokane....... -162 So. Post St. 
WISCONSIN 
EM CrygiOscosccse Front and King Sts. S 
SURINOT, 5.0vc oceans 513-19 Williamson St. 


Milwaukee.... 120 Jefferson St. 


WYOMIN 
Casper........218-234 Industrial Avenue 


OBTAINABLE EVERYWHERE 
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Welding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, Ill. 














Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Modern Kingineering Co. 
Superior Oxy-Acetylene Machine Ce. 
The Imperia! Brass Mfg. Co. 
Torchweld Equipment Co. 
TRUCKS (Cylinder Carriers) 
Atr Reduction Sales Co. 
Alexander Milburn Co. 
Tne bastian-Biessing Co. 
Burdett Oxygen Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
Sous Acetylene Co. 
odern Engineering Co. 
Purox Co. 


Buperior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 


Wilson Welder & Metals Co. ‘Wilson Welder & Metals Co. 


WELDERS’ GLOVES 

Air Reduction Sales Co, 
Alexander Milburn Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
International Oxygen Co. 

Oxweld Acetylene Co. 

Purox Co. 

The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 


WELDERS’ GOGGLES 


Air Reduction Sales Co. 
Alexander Milburn Co. 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
Davis-Bournonville Co. 


WELDING RODS AND WIEBE 
Air Reduction Saler Co. 
Alexander Milburn Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Cuyahoga Steel & Wire Co. 
Davis-Bournonville Co. 
General Electric Co. 
Gibb Instrument Co. 
The Imperial Brass Mfg. Co 
International Oxygen Co. 
Mackey, Harris, Inc. 
Managanese Steel Forge Co. 
Modern Engineering Co 


United States Welding Co. The Imperial Brass Mfg. Co 
° . w lene Co. 
VALVES (For Oxygen — International Oxygen Co. Scan teal Wire Co 
Air Reduction Sales Co. Modern Engineering Co. Quasi-Arc Weldtrode Co 
Bastian-Blessing Co. Purox Co. Purox Co. 
Burdett Mfg. Co. Quasi-Are Weldtrode Co. Reid-Avery Co. 
International Oxygen Co. Transportation Engineering O rp. John A. Roebling’s Sons Co. 
Mattingly Automatic Valve Co. WELDERS MASKS Torchweld Equipment Co 
WELDING APPARATUS (Electric) Chicago Bye Shield Co. Transportation Engineering Corp 
. Electric Arc Welding & Cutting Co. Electric Are Welding and Cutting Co. Wilron Welder & Metals Co. 
General Electric Co General Electric Co. WELDING ROD HOLPERS 
Gibb Instrument Co. Gibb Instrument Co. C. Sorensen. 
Quasi-Are Weldtrode Co. Ideal Face Shield Co. WIRE AND CABLE (Asbestos Insulated 
Seneca Arc Welder Co. Torchweld Equipment Co. Central Steel & Wire Co 
Westinghouse Elec. Mfg. Co. Transportation Engineering Corp. D. & W. Fuse Works, Genera! Electrix 


ALPHABETICAL penoe TO ADVERTISERS 


Air Reduction Sales .. Q 
The American 37 The Harris Calorific Co Quasi-Are Weldtrode Co 


“B 
Bastian-Blessing Co., Ideal Face Shield Co Reid-Avery Co 


Rierman-Everett Fdy. C 50 International Oxygen Co Rochester Welding Works... 
Buffalo Dental Mfg. Co Imperial Brass Mfg. Co... Roebling, John A., Sons Co.. 
Burdett Mfg. Co one K 8s 

Cc. Sorenson 

Ra ; Shawinigan Products C orp‘ yratior 
aa a - +t ett 10 L Superior Oxy-Acetylene Machine ( 
F: eatment Co c Linde Air Products Co N. A. Strand & Co 


c » 
farbic Mfg. Co K-G Welding & Cutting Co 


Commercial Acetviene S v Manganese Steel a, Co Torchweld Equipment Co 
Wm. Cramp & Sons Modern Engineering C Transportation Engineering Cor} 
Cuyahoga Steel and Wire Co... ; Morey Flux and Chemical Co U 

D Uutes Carbide Sales Co 
Davis-Bournonville Co National Carbon Co . S. Gauge 

E Unived States Welding Co 
Elec, Arc Welding & Cutting Co...Back c y 

G Ozweld Acetylene Co Welding Metals Mfg. C 

al ais 3} # O.. 

Gas Products Assn : : 7 Westinghouse Blectric Mfg. Co 
Gas Tank Recharging Ce.. Page Steel & Wire Co Wm. Wharton, Jr., & Co., Inc.... 
General Electric Co..... % : f ‘the Prest-O-Lite Co., Wilson Welder & Metals Co 
Gibb Instrument Co aati oa aoc The Purox Co 3 Wodack Electric Tool Corporatior 








August, 1924 





THE WELDING ENGINEER 





Supplied in the following 
sized cylinders: 


Size Capacity 
fF ea 
12x36 in . wwe 225 cu. ft, 
12x44 in 5 275 cu. ft. 


Commercial Acetylene Supply Company 











Atlanta, Ga. 
East Deerfield, Mass. 














av 


ing and Salvage 


OMMERCIAL ACETYLENE when used 


for salvage work means a definite saving 
in time, money and gas consumed. 


This saving is not, however, confined to sal- 
vage work alone. It takes in every welding 
and cutting operation. Whether your demand 
for gas is large or small the Commercial plan 


will fill the bill. 


Commercial Acetylene is sold on the free loan 
cylinder plan, which means that when you 
buy Commercial Acetylene you don’t have to 
purchase cylinders. You buy only the gas you 
use. No matter how much gas you use, this 
is the way to buy it. 


Our nearest sales office will be glad to help 
you in every way and quote you the Commer- 
cial prices on your gas requirements. 


Main Office: 80 Broadway, New York City 


Railway Exchange Building, 80 East Jackson Blvd., Chicago 





San Francisco, Calif. Los Angeles, Calif. 
Boston, Mass. Bound Brook, N. J. 








Blue Island, III. 
W. Berkley, Calif. 


— 
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“RACO” WELDING WIRES 


America’s Standard 


All “Raco” Welding Wires are guaranteed to meet the American Weld- 
ing Society specifications in every particular, and in addition are sub- 
ject to rejection from any cause whatsoever. 

The well established policy of THE REID-AVERY CO. to specialize in 
welding wire only insures absolute satisfaction to our customers. 
Lowest prices consistent with unvarying quality, prompt attention to 
orders, unlimited guarantee. 


RED LABEL (Iron) - - for Oxy-Acetylene Welding 
BLUE LABEL (Mild Steel) - - for Electric Welding 
HIGH CARBON, for both Arc and Acetylene Welding 


THE REID-AVERY CO., Inc. 


21st and Washington Ave., Philadelphia, Pa. 
EUUIUUUUUUUUA MARGARITA 
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NONOX SWEDOX <2 SQUARE [J CASTOX 
MANGANOX 
LEKTROX SWEDOX "4 { 
“ af VS ALUMINOX 
GAS CARBOX 


ARC CARBOX BRONZOX 


BRAZOX 
VANOX 


TOBIN BRONZE 
NICKOX 
COPPER ALLOY RODS 
KROMOX Ae yy, , 
" ¥ a) i COATED ELECTRODES 


CASTOX 
e ling san CASTOX-BRONZOX 


ALUMINOX FLUXES. 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysis required, 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW 


CHICAGO, ILL. ( ential &e DETROIT, MICH. 
127 N. Peoria St. Sieel \Wate Empany Warren &Bellevue Ave 
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Modernized 
Oxy-Acetylene Apparatus 





———— 





















MAKERS 














BURDETT MANUFACTURING CO. 











BURCO No. 2812 S.C. Torch for Cutting 


‘“ HY should an operator be required to hold 

and manipulate an extra pound weight continu- 
ally, when a BURCO torch will accomplish all that any 
cutting torch can.” 


This BURCO torch has a new one piece construction 
which makes for longer life and lower maintenance cost. 
The above illustration shows the two tubes which convey 
the preheating gases to the torch head and tip. 


Around these tubes flow the cool oxygen at high ve- 
locity, used in the pure cutting jet. This advance con- 
struction maintains a cooler torch head and tip, very es- 
sential in heavy cutting. 


Light—Sturdy—Durable 


The operator can accomplish more work with the 
BURCO because its weight is evenly distributed. No 
unusual strain is placed on the operator’s hand and wrist. 


This BURCO S. C. Cutting Torch is 20 inches long 
and weighs only 37 ounces, while on the average, other 
cutting torches weigh about 53 ounces. 


The BURCO §S. C. Torch may be used for cutting 
with oxygen or hydrogen with only a change of tips. 
Special tips designed for the use of hydrogen are fur- 
nished at a small additional cost. The torch comes com- 
plete with five cutting tips, numbers 0 to 4 inclusive. A 
monel metal valve makes reseating practically uneces- 
sary. 
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308-320 St. Johns Ct. 
Chicago, Illinois 


OF EXPERT WELDING APPARATUS 
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PAGE-ARMCO 


GAS WELDING RODS anno ELECTRODES 
Page-Armco Gas Welding Rods and Electrodes are a 


recognized standard. The metal is the purest iron 
made commercially, and the elimination of gases and 
slags from the welds is thus assured. 


Page-Armco Gas Welding Rods and Electrodes meet 
all the requirements of the American Welding Society's 
specifications: G-No.|l-A for Gas Welding Rods; 
E-No.1-A for Electrodes. 


Yellow tag denotes Gas Welding Rods—ends of rods 
colored yellow. Blue tag denotes Electrodes—ends of 


rods colored blue. 


INGOT IRON 








Page Steel and Wire Co., 
Bridgeport, Connecticut. 


An Associate Company of American Chain Co., Inc. 
District Sales Offices: Chicago, New York, Pittsburgh, San Francisco 

















mI METWELD Its 


An A. C. Arc Welder that gives 
results. Portable weighs 195 Ibs. 





Harris Calorific 
Company 


'Pioneers—Wholesalers 


Apparatus For Gas Mfgs. 
CLEVELAND 
oro 











Gives machinable welds. 
Welds Cast Iron and Steel. Price $400.00 
Distributors Wanted 
Write for Discriptive Circular 


THE 


WELDING METALS MFG. CO. 


4400 Ferkias Ave. 122 East Larned St. 
Cleveland, O. Detroit, Mich. 























WHERE TO FIND 
DEPENDABLE 
SERVICE 


Beaumont, Texas — Magnolia 
Gas Products Association. 
Bettendorf, Iowa—The Betten- 

dorf Oxygen-Hydrogen Co. 

Butte, Mont. — Mountaineer 

Welders’ Supply Co. 

Canton, Ohio.—Buckeye Oxy- 
gen Co. 

Chattanooga, Tenn. — Burdett 
Oxygen Co. 

Chicago, Ill. —Acme Oxygen 
Co., Burdett Oxygen & Hy- 
drogen Co., Swift & Co. 

Cincinnati, Ohio.—The Ohio 
Electrolytic Oxygen Co. 

Cleveland, Ohio—Burdett Oxy- 
gen Co. of Cleveland. 

Columbus, Ohio—Gas Products 
Co. 

Dayton, Ohio—Dayton Oxygen 
& Hydrogen Company. 

Denver, Colo.—Colorado Com- 
pressed Gas Co. 

Detroit, Mich.—Burdett Oxy- 
gen Co. of Detroit. 

Wall Bros. Co. 

Everett, Mass.—New England 
Compressed Gas Co. 

Fort Worth, Tex. — Burdett 
Oxygen Co. of Fort Worth. 
Houston, Tex.—Magnolia Gas 

Products Co. 

Indianapolis, Ind.—Indiana 
Oxygen Co. 

Kansas City, Mo.—Kansas City 
Oxygen Gas Co. Ox-Hydro- 
gen Mfg. Co. 

Kenosha, Wis.—Wisconsin Oxy- 
gen & Hydrogen Co. 

Logansport, Ind.—The Logans- 
port Oxygen Co. 

Los Angeles, Calif.—California 
Compressed Gas Co. 

Louisville, Ky.—Kentucky Oxy- 
gen-Hydrogen Co. 

Memphis, Tenn.—The Memphis 
Oxygen Co. 

Milwaukee, Wis. — Universal 
Oxygen Co. 

Minneapolis, Minn.—Commer- 
cial Gas Co. 

Muskegon, Mich.—The Mich- 
igan Ox-Hydric Co, 

Newark, N. J.—International 
Oxygen Co. 

New Orleans, La.—Louisiana 
Oxygen Co. 

New York, N. Y.—American 
Oxygen Service Co. 

Niles, Ohio—The Ohio Oxygen 
Co. 

Oakland, Calif.—California 
Compressed Gas Co. 

Ogden, Utah. — Utah Com- 
pressed Gas Co. 

Oklahoma City, Okla.—Burdett 
Oxygen Co. of Oklahoma 
City. 

Omaha, Neb.—The Balbach Co, 

Peoria, Ill.—BElectrox Co. 

Pittsburgh, Pa.—Burdett Oxy- 
gen & Hydrogen Co. 

Philadelphia, Pa. — Burdett 
Oxygen Co., Paschall Oxygen 
Co. 

Portland, Ore.—Portland Oxy- 
gen & Hydrogen Co. 

Salt Lake City, Utah—Utah 
Compressed Gas Co. 

Seattle, Wash. — Washington 
Compressed Gas Co. 

Sheboygan, Wis. — Universal 
Oxygen Co, 
ireveport, La. — The Bain- 
Beaird Co. 

»uth Washington, Va. — 
Southern Oxygen Co. 

Toledo, Ohio. — International 
Oxygen Co, 
isa, Okla.— Tulsa Oxy- 
Hydro Co. 

rona, Pa.—International 
xygen Co. 

ickliffe, Ohio.—The Clarke 
Chemical Co. 

nnipeg, Canada—<Auto Lite 
Gas Co., Ltd. 
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Service is the Yardstick 
With Which These Plants Are Measured 


HE service available through the forty-eight plants having 
membership in this association goes far beyond the supply- 
ing of the purest oxygen. 


Service, as developed and practiced by member companies, 
includes engineering advice to aid in the solving of difficult 
problems as well as helpfulness to meet the more ordinary 
needs. 


G. P. A. customers can draw on the combined experience— 
technical and practical—of a large group of men who have 
become experts through many years of personal contact with 
gas cutting and welding. 


United in the common cause of efficiency for those whom 
they serve, these member companies offer a close personal 
service so thorough as to have won the confidence of many 
large manufacturers, railroads and other industries which now 
contract with our plants for their entire oxygen supplies. 


This same service is extended to you, whether your require- 
ments be large or small. Write to the plant nearest you or 
direct to the association. 


GAS PRODUCTS ASSOCIATION 
140 South Dearborn Street, Chicago 















Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 
of Parsons’ Manganese Bronze Filler Rods in brazing 
malleable iron results in the strongest possible weld 


or braze and insures satisfactory work. 
















The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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Cramp’s Welding Rods 





We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 


Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 
etc. Thoroughly tried for several years by our cus- 
tomers and found entirely satisfactory. 


Cramp’s Aluminum Solder 


A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 













——— 








We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 











Wanamaker Coated Electrodes 
ARC WELDING 


AN 
WANAN/AAKER 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
327 SOUTH LA SALLE ST., CHICAGO, ILL. 




















K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING AnbD CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 
DISTRIBUTORS & SERVICE STATIONS:—- 


O. W. Adams & Co., Mamaroneck, N. Y. New England 
Welders Supply Co., 700 McCulloh St., Baltimore, Md. 
Charles C. Ebright, 1121 North Ashland Ave., Chicago, Ill 

J. W. Evans & Son, Tompkinsville, Staten Island, N. Y : 
Albany Welding & Boiler Works, 40 Madison Ave., Albany, 
H. Harrison Kress, 1718 Sansom St., Philadelphia, Pa. 
Gaul, Derr & Shearer Co., 16th & Fairmont Ave., Philadelphia, | 
Welding & Supplies Co., 1142 Ontario St. East, Montreal, Que 
Welding & Supplies Co., Toronto, Can. ’ 

Weldit Acetylene Co., 144 W. Larned St., Detroit, Mich 

A. G. Sprague Co., 870 Amboy Ave., Perth Amboy, N. J 

W. C. Swift, West Alexandria, Ohio. 

Welders Service Co., Library Rd., Pittsburgh, Pa. 

Passaic Bergen Welding Co., 650 Main Ave.. Clifton, N. J 
Passaic Bergen Welding Co., 356 Fair St., Paterson, N. J 
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ROEBLING WELDING WIRE 
Conforms to specifications of The American Welding Society. 


ANI \ IW 
\\ | AI AK 
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Gas Welding Wire—Low Carbon Electrodes—High Carbon Electrodes 


Roebling Welding Wire gives satisfactory service and demon- 
strates its efficiency and reliability. 
I*xacting tests have proven that it possesses 


sential to good welding. 


» not using our welding wire, it amply merits your 


Roebling copyrighted trade-mark UR stamped on each Electrode 
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TORCHWELD—“A Long Lived Torch, Always Dependable.” 


It makes no difference where Torchweld Equipment is used or under what working conditions, the 
verdict is always the same. It is “Long Lived Equipment, Always Dependable. 


r te " : 5 Rite ‘Ses 
Torchweld Welding Torches are made in eight sizes to meet 
every gas welding requirement. 
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Torchweld Non-Flash Cutting Torches are made in two 
styles, i. e., either one or two-piece tip construction to meet 
every operating condition. 




















Safety is insured when you use Torchweld Equipment because Safety is built in Torchweld Torches 
with Torchweld Patented Non-Flash Construction. 


Ask for Catalog No. 23 E. 


TORCHWELD EQUIPMENT COMPANY 


224 N. Carpenter St. Chicago, III. 
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Service means many things 


ERVICE means many things; with oxygen, 

it includes delivery. And good delivery means 
not occasional or irregular service, but day after 
day, dependable service. 


Dependable delivery is not just a matter of ability 
to deliver, for facilities would be of little use to you 
were they not backed by a will to serve. Linde’s 
ability to deliver is found in 115 plants and ware- 
houses; Linde’s will to serve is proved by an 
enviable record. 


Service means many other things. One is “Oxy- 
Acetylene Tips” which will be sent free each 
month to help you make the best use of your 
oxy-acetylene apparatus. 


THE LINDE AIR PRODUCTS COMPANY 


General Offices: Carbide & Carbon Bldg. 
30 East 42d Street, New York 


38 PLANTS—77 WAREHOUSES 


“Based on 
Practical 
Experience” 


These are the words used 
by Industrial Gases in re 
viewing one of the books 
published by the Linde 


Company. 


Linde books are “based on 
practical experience”’— 
practical experience 
gained through Linde’s 
service to its customers, 
which brings Linde in 
daily contact with the 
needs of these customers. 


w 


“The Oxygen Lance in 
Biast Furnace and Stee! 
Plants’’ is one of these 
books, now in its second 


edition 


Acetylene Journal says 
“This book describes the 
equipment used for burn 
ing out frozen tap holes in 
blast furnaces. It also de 
scribes blast furnace con 
struction, the opening of 
iron and slag notches, and 
the reopening of frozen 
tuyeres, the drilling of 
salamanders, and the 
breaking up of spills, ladle 
skulls, etc. These oper 
ations can all be accon 

plished to great advantage 
with the Oxygen Lance 


This is only one of the 
books on varieus phases of 
the oxy-acetylene process 
issued by Linde as a part 
of Linde Service. Al! of 
them are “based on prac 

ticalexperience.” They are 
free to Linde users. Ask 


the nearest Linde District 
Sales Office about them 


LINDE OXYGEN 


YOU CAN DEPEND ON THE LINDE COMPANY 
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WELDING IN PLUMBING AND HEATING 


Work Done in Place with Oxy-Acetylene Cutting and Welding— 
Joints, Connections and Special Fittings Economically Welded 


By H. E. Wetzell* 


HAT excellent results are attendant upon the use of the 
T. xy-acetylene process for installing piping in buildings has 
It is a new field for welding but the several 
this manner giving 
recommends 


heen demonstrated. 


jobs handled in are entirely 


Oxy-acetylene welding 


satisfactory 
itself to 


service 


owners, 
engineers and architects in this field because welded piping assures 
durability and simplified system. For the same reasons it recom- 
mends itself to the plumbing and heating contractors who should 
be especially interested because welded piping costs less and is 
easier to fabricate and install. Most of the work can be done 
m the job. Old lengths, miscut pipe, difficult bends and special 


fittings for example, present no obstacles to the contractor 





Fig. 1 





with that 


formerly meant long and expensive delays are now executed 


equipped welding and cutting facilities Problems 
on the job with consequent savings for the contractor, builder 
and owner. In fact, all trades installing pipe in buildings are 
rapidly coming to recognize the all around desirability of adopt- 
ng the oxy-acetylene process in their work. 

In relation to many other fields of endeavor that of installing 
pipe in buildings. is unique because piping layouts are seldom 
[WICce 


the same. Consequently, individual problems confront the 


contractor on each new job. But here is where the oxy-acety- 


lene process is particularly advantageous. After a man _ has 
learned to use his cutting and welding blowpipes on pipe he 
can do almost any piping job regardless of the size, shape, 
position or extent just as a good carpenter with his hammer 
and saw can put up almost any wood structure 


loints, connections and special fittings on high and low pres- 
sure steam, compressed air, vacuum, cold water and brine lines 
ire economically welded. The 
photographs taken on one job. which the writer has lately had 


accompanying illustrations are 


pportunity to observe. They were snapped at random points 
the building while it was under construction. 
determining wherein oxy-acetylene cutting and welding can 
€ employed advantageously these factors are usually consid- 
Strength of a welded joint in comparison with other types 
ints, 
Tightness 
Durability 
Weight of piping 


Comparative costs involving 











he Smith and Oby Co., Ohto 


( lez eland, 








a.—original installation 
b—time 
c-—handling 
d—upkeep 
e—covering 
6. Appearance 
i Possibility of 
8. Possibility of 
In most 


alteration 

special construction. 

be found that in each item the oxy- 
acetylene method has the weightiest arguments in its favor. 

The actual strength of any individual welded joint can only 
be definitely determined of course, by actual test. But if good 
welding practices are adhered to and each weld carefully made 
the joints can be made even stronger than the pipe itself. This 
has been proved repeatedly by both field and laboratory tests. 
And as to the strength of a welded joint in comparison with a 
screwed joint, welding involves the addition of metal whereas 
threading involves removal. Common sense dictates the answer. 

The same is true in relation to tightness. Those features which 
permit leaks to develop and make them possible with all other 
types of joints do not exist in welded construction. Once a 
welded joint is properly executed the possibility of leaks is 
minmum. Its permanent tightness is undoubtedly 
one of the outstanding advantages of welded piping in build- 
ings, as the expense, inconvenience and damage caused by leaky 
piping in this field is on the whole greater than in other piping 
fields. 

Modern building construction involves such a large quantity. 
of piping that weight also has become an important factor. 
It is involved mostly of course in connection with fittings, and 
any cast fitting weighs greatly in excess of one fabricated by 
welding. The latter contains less metal and such parts of cast 
fittings as flanges and bells are eliminated. 


easy 
certain 


cases it will 


reduced to a 





Fig. 2 


Cost is a variable factor. Typical joints might easily entail 
slightly different expenditure on the same job. Yet as the re- 
sults on a large number of jobs have shown, under average 
conditions it is easy for a contractor to determine the average 
or maximum costs for different types of connections and fittings 
and these can be used for figuring on prospective work. Observa- 
tions under all sorts of working conditions have established the 
cost of screwed connections and the larger the pipe size the 
greater is the saving over them by welding. Other factors of 
cost, such as the time required to complete a welded connec- 
tion, the amount of handling involved, upkeep, and the cost of 
applying covering, are less, when welded joints or fittings are 
compared with other types. 


pres 
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Take the four welded connections—Fig. 1 or even the single 
‘T” Fig. 2. Each of these was fabricated on the job. The 
chance of error was eliminated and accurate fittings obtained 
at a very small fraction of the cost of cast fittings which would 
have been required to obtain the same results. 

\ppearance may not always be considered of great import- 
ance, but wherever it is there can be little question but what 
a pipe line with a surface unbroken by unsightly fittings or 
bulges is the more pleasing in appearance. Especially is this 
true where the piping runs through a finished section of a 
building. 

The several welded joints and connections shown in Fig. 2 ar¢ 
typical examples of piping fabrication which is accomplished 
on the job, often after the main line or fitting is in place. This 


is a high pressure steam line and a practical steamfitter can 





readily conceive how difficult it would be to obtain such a layout 
with standard fittings. The same results could of course be 
obtained with a special casting but such would probably have 
cost more than re-arranging the whole layout. Besides, to in- 
stall fittings would have required more time and expense than 
it did to do the welding shown. 

The scope of the cutting and welding process from the view- 
point of the average piping contractor is one of its most valuable 
assets. If an operator can reach the point on a line to do the 
necessary cutting and have room to execute a weld, there is 
hardly an emergency that can arise and not be successfully 
handled. 

A number of instances on one installation illustrate this. For 
example: After putting in the main steam supply header on top 
of the battery of boilers, the end of one of the special bends 
leading from it did not center at the fitting. Instead of send- 
ing the bend back to the shop to be changed, the fitting was cut 
off, another opening was cut in the header, and the bend welded 
to it. The opening left where the fitting was cut off was closed 
by welding. This quick work kept the building heated so 
work could continue on the inside during a cold spell. After 
installing one line it was desirable to connect six more laterals 
to it. Instead of taking the line down as would have been neces- 
sary were fittings used, the additional laterals were run up to 
the main line like that shown in Fig. 3. Then an opening was 
cut in the line and the joint welded. 

In Fig. 1 both “T” connections were installed after the large 
pipe was in place. The “T” connection in Fig. 2 was made 
under the same circumstances. Every job as large as this 
one involves numerous occasions where such changes in the 
original piping layout are necessary. If the contractor has to 
make them by the old methods—‘extras” pile up. But where 
the changes are made the oxy-acetylene way, everyone involved 
saves. Anticipation of what these savings amount to will often 
enable a contractor to submit a lower bid. 

In any building, additions and changes in the various piping 
systems may be necessary in the future. The extent to which 
welded construction is employed is in no way a detriment when 
such changes or additions are desirable. They can be accom- 


plished with the cutting and welding blowpipes 
tage, at less cost, and in the majority of cases, 
mantling the piping in place. What an improvems 
comparison with taking down a whole section of pi 

As other metal trades have acknowledged the adva 
oxy-acetylene process and have accepted it in plac 
methods, so now the plumbing and heating contract: 
ing it for their work. 


BUILDING UP LOCOMOTIVE TIRE FLANGES 
By H. D. Adell* 

Having heard many arguments against and 
practice of building up locomotive tire flanges 
my experience might be interesting and may 
benefit to someone. 


In the past year we have built up more th 
flanges without one cause for regret. Of thi 
had one drive tire break before the weld was 
had a flange crack on a trailer tire before the weld 
plete. In the first instance investigation devel 
that the tire had been expanded the limit in resett 
the welder had left the job at quitting time, 
helper threw a bucket of cold water on the tire 
point, causing a sudden contraction and also 
age. The second instance was a ttrailer tir 
extremely thin and had the flange renewed 
l'rom all indications in breaking in this tire, it 
crystallized or fatigued from long service. 

During the year we have been rebuilding fia: 
have had no trouble of any kind that could b 
to built up-flanges, and the problem of returning 
happens in the event of high flanges, and even the: 
of emergency it is possible to cut them down witl 
torch and make a passable job of it. 

Due to the great number of short curves on thi 
their fast wear on flanges, the success we hav 
most gratifying and especially money saving. We 
the electric process only for this work, and it is 
mon occurance for a welder to complete two 48 
in 6 to 7 hours, making a good smooth job with 
contour. 

We use a circular motion with the electrode n 
of fill on upward stroke and smoothing up 
ward stroke, using high carbon sod on reversed pol 
takes some practice to get the proper movement 
on this stroke to making smooth application, 
coming accustomed to it or getting the knack it 
I have ever tried. 

For the welding of locomotive frames we are usin 
nary boiler steel electrode and have yet to experi 
first failure in a weld or in any other sort of f1 
could be attributed to the welded point. Where poss 
use the double “V” method of cutting the frame 
as narrow as possible and yet enabling the operator 
freely in the bottom of the “V.” Allowing % inch t 
for contraction, due to the size of the frame, we app! 
two layers of metal on each side in the bottom 
and from there on out use an air gun or bobbing 
each layer, hammering it thoroughly (this also 
scale) and finishing with a flush weld. 

A great many welders argue a leavy reinforcem: 
I believe a competent operator with the right elect 
thorough fusion is wasting time in making a hi 
forcement, though this is a question for the mechan! 
neer to figure out according to rigidity in one part of t! 
affecting other portions. I really believe that figu 
go against reinforcing in preference to flexibility 
had some very severe tests for welded frames and 
weld having made good we are sticking to it 





*Welding Foreman, Missouri and North Arkansas 





METAL ARC WELDED? SHIPS 


Residual Stress and Other Fundamentals in the Design of 






Metal Arc Welded Ships and Welded Structures in General 


By James W. Owens* 


HE writer has followed with interest the series of articles 
T 1 Marine Engineering and Shipping Age by Mr. E. H. 
Ewetrz, covering available information on the application of arc 
velding to ship construction. The collection of this information, 
wd its preparation in a form suitable for publication, represents 
nsiderable labor on the part of Mr. Ewertz; nevertheless, there 
except in Lloyd’s rules on joint design given in his last article 
the February issue, a lack of fundamental information which 
esigner must have if he is successfully to apply metal arc 
ng to the repair and construction of ships. 
The article in which Lloyd’s rules are given concludes with 
the following quotation from a paper by Mr. F. B. Webster: 
“Another custom and prejudice to be overcome is the over- 
lapped and strapped joint. We have seen from the tests described 
ibove that the butt joint is the strongest, both for tensile strength 
| alternating stresses, but in spite of this, Lloyd’s require the 
lap joint. The lap joint is not only weaker, but it is a positive 
menace : 
\s Lloyd’s the Mr. Webster 


ire diametrically opposite, it is evident that both cannot be 


rules and views expressed by 


rrect, consequently a ship designer, considering the use of 


metal are welding, will be literally at sea. Under the circum 

es, one can hardly blame shipbuilders for sticking to rivet- 
¢ until there is a more general knowledge of the funda- 
mental principles of welding, consequently, I have very largely 
niined my article to a statement of fundamentals, as I have been 
nabled to arrive at them through extensive research for the 
Bureau of Construction and Repair of the U. S. Navy for sev- 
eral vears, and a critical analysis of practical welding condi- 


tions and service tests of welded structures, which it has also 
een my privilege to supervise and observe in this research pro- 
gram 


I will preface this article ‘by stating that I am in agree- 


ment with Lloyd’s on the question of joint design, 1.e., their 


requirement that lap joints be used and not butt joints, and that, 
ould a butt joint be used, it must be strapped 


Selection of Joints 

In selecting a welded joint to be used in a ship’s structure 

indeed any type of structure, the following should be con- 
sidered, relative importance being in the order given: 

(a) Value of residual stress in the joint or structure. 

b) Mechanical properties of the joint. 

c) Ease of assembly. 

(d) Facility of welding 

ce) Speed and cost. 


Value of Residual Stress in the Joint 
Kesidual stress may be defined as “the stress or stresses re- 
ning in a welded joint or structure on completion of weld- 


his stress is ad-fected, that is, raised or lowered, by many 
rs, the principal ones being: 

Form of welding used, 

Carbon content of the base metal, 

Type of joint. 
ie laws of residual stress are as absolute as the law of 


B ty and the designer of welded structures, the failure of a 
of which might involve a loss of life, should give the sub- 
serious thought. 


lectrical engineer, Norfolk Navy Yard. In charge of welding 
arch for the Bureau of Construction and Repair, U. S. 
Fundamentals of Welding,” by James W. Owens. 


Navy. 
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Form of Welding 

Metal arc welding is the only form of welding considered in 
this article, as the writer considers gas welding unsuitable for the 
welding of the hull of a ship, due to the general necessity of using 
the semi-rigid type of joint, which requires a free movement of at 
least one plate during welding; thermit welding is only applicable to 
the welding of heavy sections, such as a broken stern frame; 
and resistance welding has not as yet reached a stage of devel- 


opment which warrants consideration. 


Carbon Content of the Base Metal 
The higher the carbon content of the base metal, the higher the 
residual stress, consequently ingot iron has the lowest residual 
stress and should therefore preferably be used for butt joints 
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Fik. 1—Types of Joints 


Ship steel as at present used for the riveted 
has a carbon content of approximately 0.25 per cent, 
therefore, if a decided extension of welding is to be 
shipbuilders, this steel must be used, as it is 
available and readily obtained under present specifications ; further- 
more, it is essential that the jcints which are incorporated in a 
0.25 percent carbon steel structure be those in which the residual 


as specified later. 
structure 
seriously 
considered by 


stress is low, so that there is no possibility of failure from this 
cause. 

As welding gains a foothold in shipbuilding, there certainly 
will come refinements which will call for a change in the present 
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specifications for ship steel thus permitting the use, to a greater 
or less extent, of butt joints. 

The steel to be welded prepared by the 
American Welding Society and the American Society of Me- 
chanical 
0.15 


specifications for 


Engineers 
precent, but it 
ordered 


content not in excess of 
mind that the material 
used principally for the 


require a_ carbon 


must be borne in 


under these specifications is 


fabrication of un-fired pressure vessels, the designers of which 


frequently specify butt joints. 
Types of Joint 
Joints have been classified by the writer into four 
types, viz., 


principal 
the non-rigid, semi-rigid, rigid and fixed (see Fig. 1). 


VL LLL 


Fig. 2—Open Butt Strap Joint 
This classification is based largely on practical considerations, in- 
volving a number of factors, the most important of which is the 
value and distribution of residual tension stress in the weld metal 
of the joint. 

The residual tension stress in the weld metal of the non-rigid 
type is the lowest, that in the semi-rigid and rigid types come 
next, although distribution is different in each, while the tension 
stress in the weld metal of the fixed type is the highest of all. 


Examples of the non-rigid type of joint are the lap, tee, corner 
butt and the open butt strap, this matter being merely a butt 
strap joint in which the edges of the butt are straight, separated 
by a distance of at least twice the thickness of the metal, and 
all edges welded by independent fillets (see Figs. 1 and 2). 

The resistance to the forces of the weld metal 
in these joints is low, producing a bending moment in the sec- 
tion, thus securing direct tension stresses which are uniformly 
distributed throughout the joint. No cracked welds have ever 
been observed by the writer in this type of joint, either in welds 
made under laboratory conditions or in sea-going structures in 
locations where they were subjected to maximum stress. Welds 
referred to involved a large number of test specimens, thousands 
of feet of structural welding, and were made in standard ship 
plate up to 40 pounds in weight. No particular weld or layer 
sequence was adhered to, the number of layers used varied from 
one to four, and electrodes up to 7/16 inch in diameter were 
used, with current values as high as 375 to 400 amperes. 


contraction 





A-Full Double-Bevel B- Full Double-Vee 
C-Reinforced D- Reinforced 
Double- Bevel Double-Vee 














Fig. 3—Full and Reinforced Butt Joints 


The semi-rigid type of joint (Figs. 1 and 3), is a double- 
bevel butt joint, having its surfaces in the same plane, joint 
edges allowed to close gradually as welding proceeds, and weld 
made in one unbroken layer. The weld metal of the completed 
joint is in tension for about 3 inches at each end of the weld, 
the remainining weld metal being in compression. 

Apart from the high tension stress in the ends of the joint, 
this type of joint is unsuitable for ship construction due to the 
necessity of having at least one plate free to move as welding 
proceeds. A blow is not necessary to cause failure, and when it 
does occur, will always take place at the ends of the joint. 
This stress distribution and location of failures has been proved 





Augu 


by the writer in numerous tests, and observations o{ 
welds. 

The rigid type of joint (Figs. 1 and 3), can Ix 
double-vee butt form. Its surfaces 
the semi-rigid type, in the same plane. Joint edges a: 
tacked prior to welding, and at least one of the plat 
free to move as welding proceeds. If this latter 
not fulfilled, the joint automatically becomes a fixed 
even greater residual stresses. 


double-bevel or 


The weld metal of th 
of joint is alternately in tension and compression throu 
whole length of the joint, and failure is likely to tak 
any section of the joint, a blow not being necessary \ 


a compression area is likely to cause failure in an adj 
sion and location 

has, like the semi-rigid type, been proved to the write: 
faction. 

Examples of the fixed type of joint (Figs. 1 and 
prepared crack in the central portion of a plate of compa: 
large area, and a butt welded patch in the port hole of 
Joints may be of double-bevel or double-vee butt form 


area. This distribution of stress 


In such joints, there is either no possibility of moveny 
joint edges, as in the previous type, to partially reliev: 
forces of contraction set up by the cooling weld metal, or al 
sibility of movement is eliminated by the weld metal itsel/ 
after the weld is commenced, consequently contraction 
weld metal can take place only by elongation of the fiber: 
the base and weld metals. Distribution of stress and its mag 
tude, also location, cause and extensiveness of failures are simila 
to that of the rigid type of joint. As noted under the 
type, the stresses in the fixed type are of a 
magniture. Failure is more likely to start at the finishing point 
of the weld. These conditions have also been proved to the 
writer’s satisfaction. 


much high 


Dangerous Types of Joint in Ship Structures 

The tension stress in the weld metal of the semi-rigid, rig 
and fixed types of joint are of such magnitude in standard shi 
plate of 0.25 per cent carbon content, as to require these joints 
to be classed as dangerous when used in weights of material as 
employed in the strength members of a ship. A crack 
started, in these types of joint, is likely to extend throughout 
the whole length of the joint and might even continue int 
the component parts of the structure, due to the phenomena 
“crack continuity,” as will be shown in the service tests 
welded bilge keels referred to later. These 
lower magnitude in material of lighter weights, ¢.g., 7% 
due to the short transverse contraction length of the weld metal 
less heat required to produce fusion, relative ease of warping 
etc. When these types of joint are used in a ship's structur 
they should always be reinforced by a strap as required | 
Lloyd’s, with the additional requirement, that the butt be we! 
before the second fillet of the strap. 


once 


stresses art 


pounds 


The writer considers that reinforcement of a butt 
0.25 per cent carbon steel by weld metal, will not take care of th 
additional stresses to which a ship structure is subjected unde! 
sea-going conditions. 


yomt 


Mechanical Properties of the Joint 
Lap, Tee, Corner-Butt and Open Butt Strap Joints. | 
standard ship plate and bare low carbon steel electrodes 
writer has found that a 40 per cent efficiency can be expe 
with a full continuous fillet weld on one edge of the /af, 9 
100 per cent efficiency with a full continuous weld on both ed 
of the lap. If fillet welds are reinforced so that the th 


of the weld is 10 to 15 per cent greater than the plate thick: 
an efficiency of 65 per cent can be obtained with one fillet 
and fracture will consistently occur in the plate with bot» 
welds thus reinforced. 

When two fillet welds are used, bending, whether due 
static load or impact, will always take place in the plate, and 
in the weld, due to the stiffness of the joint. 


This joint is, ¢! 
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eal for ship structures, as working stresses are entirely 


ase metal and, in case of collision, there is small chance 
weld failing. The fillet 
or should poor fusion, by any chance, exist in a section 


second introduces a factor of 
llet weld, the second fillet would likely insure an efficiency 


ough to be within the factor of safety allowed in the 


Should joggled laps be used, the weld should not be made in 
he joggle, a distance of at least 1% inch being left between the 
m of the joggle and the toe of the fillet weld. If design 
-equires the joggle to be filled with weld metal, this weld should 
e made before the one on the other edge; the writer, however, 
nsiders that an element of risk would be introduced in a ship's 
structure should a joggled lap be so welded in standard ship 
plate 
The comments on the lap joint are also applicable to tee and 
pen-butt strap joints. 


inforcement of the corner-butt joint, when this joint is introduced 


Consideration should be given to the re- 


into a strength member. Reinforcement can be made by weld 


metal on the open side of the joint. Additional reinforcement 
an be secured by weld metal on the inside of the corner ; however, 
to effectively transfer working stresses from the weld metal of 
the joint to the plate material, consideration should be given to 
the use of an angle or angle clips, either on the inside or the out- 
side of the corner. 

secured with 
lap, tee and open butt strap joints, as weight and continuity of 


Any efficiency desired by the designer can be 
weld metal can be varied within wide limits by using combinations 
f light, full and reinforced welds, with broken and unbroken 
weld sequences. In corner-butt welds, 100 per cent efficiency can 
be obtained by reinforcement as specified. 


Butt Joints. The writer does not recall ever having tested 
either a double-bevel or a double-vee butt joint made with bare 
low carbon steel electrodes, using 15 or 20 pound standard ship 
plate, which has shown an efficiency of 100 per cent in tension 
when the weld metal has been ground flush (Fig. 3) with the 
surfaces of the base metal; however, he has consistently had the 
base metal fail when these joints have been reinforced on both 
sides (Fig. 3) about 20 per cent of the thickness of the base 
metal. In double-bevel butt welds, reinforcement on the bottom 
of the bevel was the same width as that on the open side of the 
bevel, and extended on to the base metal on both sides of the 
He considers that the average efficiency of un-rein- 
forced double-bevel or double-vee butt welds in standard ship 
plate should not be estimated higher than 40 per cent. It must 
not be overlooked, however, that the possibility of failure from 
residual stress is always present. 


bevel. 


Other investigators have, I believe, secured 100 per cent ef- 
iciency in test specimens of un-reinforced butt welds in ship 
plate using alloy electrodes, nevertheless the magnitude and dis- 
tribution of residual stresses in a butt weld of a test specimen and 
those in a structural butt weld are not necessarily the same due 
to the fact that the fixities of the two welds might be widely 
apart on account of the comparatively small size of the speci- 
men and the large area of the plates welded in the structure, 
and other factors introduced by the very nature of the job; 
consequently the danger of failure of the structural weld from 


th 


stress is ever present. 


Ease of Assembly 
ip, Tee, Corner-Butt, and Open Butt Strap Joints. Lap, and 
n-butt strap joints are ideal for assembly. 
dered neat as it does not make any difference whether the lap is 
Plus Or minus an amount within reason, and surfaces can be in 
mate contact. 
he center of the lap, 2 to 3 
subsequently welded, or plugged and welded. 
Structure can be reduced by making the width of the lap ™% 


Plates can be or- 


In general, 7g inch assembly holes are punched 
feet apart for %4 inch bolts. Holes 
The weight of 





inch, but as this would not permit the use of an assens 
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olt through the faying surfaces, holes can be punched in one 
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plate adjacent to the lap and a strap used to pull the surfaces 
together. Such a joint is stiffer than a butt joint and has all 
the inherent advantages of the lap joint without the disadvantages 
of the butt. 

If both fillets are welded in a non-watertight structure, such 
as a battle towing target, and a narrow lap used, the cost of 
welding the holes is avoided, if it is desired to keep water out 
of the faying surfaces so as to eliminate corrosion. 

Tee and corner-butt joints are readily assembled by angle clips, 
holes in plates being punched on centers used for the lap joint. 
The edge of the plate forming the tee should not be beveled, and 
can be assembled in close contact with the other plate. If a 
backing strip is used in the welding of a 90 degree corner butt 
with high current values, it is not necessary to have these edges 
'¢ to #s inch apart, as is generally customary in butt welds. With 
corner butt welds having an acute angle, this opening is essen- 
tial to secure fusion in the bottom of the weld. 


= en 





Fig. 4—Metal Are Welded Battle Towing Target Built at the Norfolk 
Navy Yard 


Butt Joints 

Except in very light metal, it is necessary that the edges of 
the rigid and fixed types of butt joints be assembled so that they 
are % to xs inch apart in order to secure fusion in the bottom 
of the bevel, or center of vee, and to prevent plate edges over- 
lapping during welding. 

Due to the foregoing, considerable difficulty is encountered in 
securing proper alinement. It is also necessary to tack the joint 
edges prior to welding, tacks being spaced approximately 6 inches 
apart. The cost of fabrication and assembly is much greater in 
this form of joint due to the labor required in beveling the joint 
edges, difficulty of assembly and cost of tacking. 


Facility of Welding 
Lap, Tee, Corner-Butt and Open Butt Strap Jowmts. Beveling 
of plate edges is not necessary in these joints; uniform heat con- 
duction is secured in the weld, and electrodes as large as x@ inch 
diameter can be used with current values as high as 375 or 400 
amperes. These high current values insure deep penetration, uni- 
form fusion eliminates inspection of every foot of the weld and 
overcomes the criticism of those who maintain that a weld can- 

not be inspected and a riveted joint can be. 


The writer has seen inspected reveted joints in a ship struc- 
ture in which the rivets were not driven home, thus casting 
doubt on the supposed unfailing reliability of tapping rivets, with 
a machinist’s hammer to determine soundness. 

Full welds in these joints can be made by one layer, and there 
is no necessity of an unbroken layer sequence to keep the tem- 
perature of the joint within practical-welding conditions. A step- 
back section sequence is sometimes used for one layer welds in 
order to employ very high current values and yet keep the joint 
temperature low; however, a step-back section sequence is usually 
not necessary for the second layer, or the second fillet of lap 
and tee joints. 

Butt Joints. Unless a semi-rigid type of joint is used, it is 
usually necessary to make welds, in 15 and 20-pound plate, in 
Electrodes above 7% inch diameter are not in gen- 
eral advisable, and great care has to be exercised by the welder 


two layers. 


to prevent the liquiditication of too much metal in the bottom 
of the bevel, which usually requires low current values for the 
first layer, with the possibility of poor fusion; or the use of 
a backing strip. Non-uniform fusion in the bottom of double 


bevel, and slag in the center of double-vee butt welds are likely 


to occur 


Speed and Cost 
In the comparative construction of riveted and welded battle 
towing targets at the Norfolk Navy Yard, lap, tee and open 
butt strap joints in 15-pound ship plate were welded in the flat 
_ position with % and y%@ inch electrodes, and one continuous layer. 
\ maximum rate of deposit was obtained in excess of 5 pounds 
of metal per man hour, with an average rate of 3.5; and a maxi- 


mum specd in excess of 12 feet per man hour, with an average 













Fig. 5—Bilge Keel Being Welded on a Ship at the Norfolk Navy Yard 


of 7.75. With this rate of deposit, the actual cost of labor and 
material to drive the rivets was practically the same as that 
of welding. With the further development of automatic and 
semi-automatic machines, suitable for 144 and % inch electrodes, 
the actual cost of depositing the metal will be much lower than 
the actual cost of driving the rivets. The direct labor costs 
on every other item involved in fabrication, preparation and as- 
sembly are lower for the welded targets, except the cost of 
moving material, which is slightly greater because welded tar- 
gets are turned over to facilitate welding. The total saving in 
direct labor on fabrication, preparation and assembly was ap- 
proximately 21 per cent in favor of the welded target. The 
saving in weight of material was about 10 per cent. 

lf the targets were watertight structures, the total savings 
in direct labor would have been greater, for the riveted joint 
would have to be carefully calked 

It is not believed that savings in direct labor would be as 
high, if butt joints were used in the welded targets. The sav- 
ings in weight of material would have been greater but the struc- 
ture would not be as strong, as it would lose the stiffening effect 
of the lap joint. 


Practical Proofs 

The following practical proofs are submitted to show the un- 
reliability of the semi-rigid, rigid and fixed types of joint in 
standard ship plate and the reliability of the non-rigid type of 
joint in the same class of material: 

(a) Fifty students taking the metal arc welding course at 
the Norfolk Navy Yard were required to make several test 
welds on the completion of their course. The plates welded 
were 18 inches long and 9 inches wide, and the joint was a double- 
bevel butt along an 18-inch edge. About 20 per cent of the 
welds of the semi-rigid type of joint failed either at one end 
or both ends, without the application of a blow, and approxi- 
mately the same percentage of one and two layer welds of the 
rigid type of joint failed between the ends, also without a blow. 
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(b) Four 18-inch diameter patches were welded in | 
deck plate of the U. S. S. Langley at Norfolk. Doul 
butt welds were used and the morning after the welds 
pleted, one patch was found on the bottom of the bu 
applying a sledge to the three others, two of these wer 
ately dislodged, the welds having completely failed. T) 
patch appeared to be satisfactory. 

(c) Numerous double-bevel butt joints of battle tow 
get No. 60,* which was constructed in 1919 at Norfolk 
during welding or subsequent to welding, many failing 
loud report, some of the cracks in 18-foot welds being 
long. These joints were of both the rigid and fixed types 
target subsequently broke in two and had to be al 
Three more welded targets have recently been copstru 
Norfolk (Fig. 4) and another one is now being built, 
which, lap, tee and open butt-strap joints were used. N 
of these targets failed during construction, although th 
ture was rigidly assembled prior to welding and welds wer 
taneously made in the most convenient location and no pa 
weld sequence adhered to. 

(d) Bilge keels were welded on three ships at Norfol 
5) and similar bilge keels on another ship at the Pug: 
Navy Yard. There were two keels forward and tw: 


after section of the ship. Each keel was of 20 pound shi 

















































































Fig. 6—Crack in Shell Plating of a Ship Caused by Failure of 
Joint in a Welded Bilge Keel 


about 20 inches wide and was assembled in 3 or 4 sect! 
sections being joined by a full continuous double-bevel but 
(Fig. 3). Thty were attached to the shell plating of 
with a straight tee joint (Fig. 1), with a full continuo! 
weld on each side. Some of the butt welds were made 
individual sections were welded to the shell. During 
years in which these keels have been in service, failure 
in several butt welds of one of the ships welded at Nor! 
several of the butt welds of the ship welded at the Pug 
Navy Yard. In both of these ships, two of their cra¢ 
welds extended into the shell plating of the ship (lig 





*For a description of this job see “The Welding l 
December, 1920. 


(Continued on page 24) 


















































CUT TING 


Chemical Discussion of Cutting Cast Iron by Oxy-Acetylene— 
The Elements Found in Cast Iron and Their Affinity for Oxygen 





IRON 


By J. Fitzgibbons 


and costly process even when the carbon electrode is used, 


H ERETOFORE the cutting of cast iron has been a very slow 


V 


which has been considered by some as more rapid as well as 

e economical than cutting the same by the oxy-acetylene 
process, but by present methods we kave built up,the speed of 
cast iron cutting to about half of that of steel. 


First. we must consider cast iron, its elements and their 


for oxygen, for cutting is rapid oxidation and any 





of the Rod 


i—Position 


Fig. 


element that does not enter into chemical reaction will act as 





a barrier to our cutting operations. 

For example, we will take a cast iron locomotive cylinder; 
e will 
silicon, sulphur, phosphorus and 
than 8/10 of 
12/100 of 1% sulphur, 1-25/100% to 1-8/10% silicon, carbon in 


\ find this composition is made up of iron, carbon, 


Manganese containing not 


ater each of manganese and phosphorus, 


the combined state up to 5% to which we must add the carbon 


free state or in graphitic form and the remaining part will 


be iron. 
lhe manganese possesses a marked affinity for oxygen 
wever and will burn out very rapidly under the influence 


the torch, while phosphorous, a non-metallic element, 1s 
verted into phosphorus trioxide (P2 O03) and phosphorus 
toxide (P2 O35). 


sphoric acid. 


These combine with water vapor to form 


yellow 
Che 


irphous form is readily oxidized to silica (S1 O2) It is 


Silicon occurs in two allotropic forms, a brown or 


rphous powder and a hard black or grey crystal. 
crystalline form, however, which generally occurs in met- 


ind it is extremely difficult to oxidize this form of silicon 
h air or oxygen. 

ilica is an extremely stable substance which can not be 
the It is unattacked by all 


ls except hydrophloric acid but is acted upon by alkalies 


omposed by action of heat. 






1 the formation of cilicates. There is one reaction of the 


nent the utmost 





silicon which is of importance and is as 
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follows: Si and 


carbon dioxide yield 


plus CO2 equals S1 O2 plus C. Silicon 
and carbon. The (CO2) 


dioxide is formed from the combustion of acetylene, the com- 


silica carbon 
plete reaction in oxy-acetylene flame is represented by the 
following equation: 

2CH2H2 plus 502 equals 4CO2 plus 


where we 


2H20, showing also 
get our water vapor to unite with phosphorus. 
Graphite crystallizes in a monoclinic system in plates that 
simulate hexagonal forms, it is black or greyish black having 
a metallic The specific gravity varies from 1-8/10 to 


21 It burns with great difficulty even in oxygen. 


luster. 


The 
tacked by chemical reagents at room temperatures but when 


various forms of carbon are practically not at all at- 


heated by the air or in the presence of oxygen, it burns and 
when sufficient oxygen is present it produces CO2 carbon 
dioxide. 

It has been shown that three parts of carbon by weight unite 
with 8 parts of oxygen by weight to form carbon dioxide. 
Carbon 


does not 


unite with hydrogen except at 


very high 
temperatures. 











Fig. 2—Cut Made in Piece of Cast Iron 2% inches Thick, 30 inches long 
in 20 minutes 


In the structure of an ordinary casting, the grains are all 
pearlite, the black plates are graphite, the white banded and 


dotted part is well developed phosphide autotectic. 


Iron forms three oxides which placed in their order of 
oxidation are as follows: Ferrous oxide (Fe O), Ferroso- 
Ferric oxide or magnetic oxide (Fe3 O4), the Ferric oxide 


(FE2 O83), Ferric oxide which contains thirty per cent of oxy- 
It is 
also produced when cutting with an oxy-acetylene flame and 
an excess of used. Since the magnetic oxide 
(Fe3 O4) contains only 27% per cent oxygen, the formation 
of Fe2 O38 in cutting unnecessarily increased the cost on ac- 
count of the extra oxygen which is required. 


gen is encountered in hydrated form in familiar rust. 


oxygen is 


Magnetic oxide of iron is formed on iron when the tem- 
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perature is raised to incipient redness and is produced very 
rapidly on the exposed surface of molten metal. Magnetic 
oxide melts at a temperature considerably lower than the 
melting point of iron or steel but 300 to 400 degrees higher 
than cast iron and it has a solubility of 1-10 per cent in molten 
iron. 


When cast iron or steel is heated, say with a blow-pipe, at a 
certain temperature, the surface is covered with a layer of 
oxide and if the heating continues, the layer of oxide melts 
whilst the material on which it rests remains in solid state. 

The oxide is perfectly stable to heat, being neither decom- 
posed into iron or oxidized in the presence of. oxygen to 
Re2 O3. This oxide combined with the silica and graphite 
form a slag which must be removed and to remove this, we 
combine it with iron containing very small amount of carbon. 


This rod is fed to the cutting jet at the point in the kerf 
where oxidation with the cast iron bas ceased and directly on 
top of the slag, causing it to unite with the slag carrying the 
slog with it through the kerf. Thus it can readily be seen that 
the position of the melt bar is constantly being changed. 

This bar can also be used to force larger deposits of slag 
thru the kerf by physical action. 


The position of the rod is shown in figure (1). The torch 
has a slow oscillatory movement using 10 to 15 Ibs. of acyty- 
lene and 65 to 75 lbs. oxygen for a cut 2 to 4 in. thick. The 
cut made in figure (2) was made ir cast iron 2% in. thick, 
30 in. long in twenty minutes time, consuming 10 ft. of acety- 
lene, 70 ft. of Oxygen, using one Ib. of % in. iron rod, making 
kerf % in. wide. 

In another piece of cast cast iron, by increasing the pre- 
heating blaze and oxygen pressure, we were able to complete 
a cut forty-two (42) inches long in cast iron, five (5) inches 
thick at the rate of three (3) linear inches per minute. 





METAL ARC WELDED SHIPS 
(Continued from page 22) 


one instance, the shell plate was cracked as much as 27 inches 
above the keel and 8 inches below the keel, and in another in- 
stance, the total length of failure was 22 inches. The two other 
failures were 6 and 1% inches respectively. The cracked shell 
plating was repaired by riveted butt straps and the cracked butt 
welds by welded straps, except those butt welds in which failure 
extended into the shell plating of the ship, these being repaired 
by a riveted strap. Straps were also welded on the butts of the 
keels of the other two ships and no failure has occurred to date, 
nor has any failure occurred in the tee welds on any of the 
ships. 

(e) Joggled lap and butt strap joints were used on the Brit- 
ish cross channel barge completed by the Admiralty in 1916, and 
lap, joggled lap, straight tee and butt strap joints on the British 
ship M. V. Caria, ex-Fullagar, launched on February, 1920. Re- 
ports to date indicate that. joints are in good condition. 


Conclusions 

The full strength of the plate cannot be taken advantage of in 
riveted construction, due to the fact that the maximum efficiency 
of a riveted joint is only 89 per cent, as given in the U. S. Navy 
Department’s specifications, and that the seams open up at much 
lower efficiencies, permitting water to enter between the faying 
surfaces. If the non-rigid type of metal arc welded joint is 
used in the same class of material, an efficiency of 100 per cent 
can be secured and joint is tight up to its ultimate strength. 

It will not be very long before ship designers, and designers 
of structures in general, will be forced to recognize the great 
savings in weight of material, and costs of construction that are 
possible by means of metal arc welding, and that the welded 
structure is vastly superior to any riveted structure that can 
be built, as it can resist collision very much better, upkeep costs 
are reduced to a minimum and its life probably longer. 








+ 





In order to secure the foregoing results it is necessa; 
designer clearly to understand the fundamental principl 
in the design of welded structures, foremost among 
the laws of residual stress—Reprinted from Marine | 
and Shipping Age, August, 1924. 








A WORD OF CAUTION 


In The Gas Products Association Bulletin No. 28 th: 
ing item is given, which should be of interest to all con 
the welding industry. It is a letter from a member of ¢! 
A. to the association, 


“Some time ago we recived a meter for measuring 
As is customary in our plant here, we always exami: 
thoroughly any new apparatus, for oil or other combuust 
materials, and found that in the inside case of the meter 
was considerable paint and varnish; also dried red lead ha 
used. We took this matter up with them and pointed out 
hazard which would be involved in the presence of such 
terials in an oxygen atmosphere, and their letters indicat 
they were not aware of the seriousness of these hazards 


“They showed a very open mind and a desire to learn { 
the point of view relative to these hazards, making inquiry 
the same time as to whether mineral oil instead of linseed 
paints would be safer, or vaseline, showing that they did : 
appreciate the chemical conditions involved. We wrote them fu 
in the matter and covered carefully these various points 


“The thought occurs to us, however, that this would be a 
illustration of an easy method for trouble developing in an ox 
gen producing plant by the installation of a meter or any othe: 
apparatus without careful inspection, and particularly in the cas: 
of new plants where the management might not be closely in touc! 
with each individual operation or might not even be aware of th« 
possibilities that existed.” 


WELDING GASOLINE TANKS 


An increase in production of ten times the footage per how 
and large cost savings were the result of the adoption of aut 
matic arc welding by the Wayne Tank & Pump Company 
Fort Wayne, Ind., in assembling underground gasoline tank: 
Previous to the adoption of arc welding, the tanks were welde: 
by oxy-acetylene gas. 








, 


These tanks are made from % inch galvanized sheet iron cut 
in three sections, with the assembled tank having three sean 
each 120° apart and 116 inches long. The circumference of ea 
tank is 118 inches. For the assmebly of the tanks, an automat 
arc welder built by the General Electric Company was installed 
This automatic machine consists of a framework for holding t 
tank in position and for carrying the automatic welding hea 
and electrode supply. The joint to be welded is placed betwe« 
two clamping bars and a backing-up bar. Along this 
travels the automatic welding head which feeds the elect: 
wire to the arc. 




































The procedure of welding is to tack each of the longitudi 
seams at either end by acetylene, each of these two tack w 
being approximately 3 inches long. ‘The plates are pla 
about 1% inch apart before tacking, but draw up tight when ' 
gas is completed. Following this, they are placed on the 
matic forms and the arc struck at one end allowed to cont 
without breaking to the opposite end. Then the clamps a' 
leased and the tank rotated one-third of its circumferenc« 
next seam and the automatic head welds the next seam 
return. The clamps are again released and the tank 
to the third or last seam which is welded in the same m 
2s were the two previous seams. 
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RIGID AND NON-RIGID WELDING 
By S. M. Miller* 


“HE need for defining at the start the meaning and scope 
‘| { the subject seems evident. Both flexibility and rigidity 
re used in different senses, and in whatever sense they are 
used they are only understandable, except in pure theory, 
when they are used as comparative terms. 

Rigidity means, in its fullest sense, that property of a sub- 
stance which prevents it from being changed in form by any 
applied force either internal or external. A perfectly flexible 
substance is one that can offer no resistance at all to any 
force. Our experience shows that no such substances exist, 
and so we must content ourselves with using familiar ma- 
terials as instances of what we mean. 

\s we are by our subject confined to the consideration of 
welds, we are thereby also limited to the consideration of 
metals. We well know that a thin sheet of almost any rolled 
metal is flexible; that is, it can be easily bent. Whether it will 
return to its original shape after bending is another matter. 

It is evident that a piece of steel .01 inch thick and 4 inches 
square can easily be bent by the fingers, but that a piece 1 
inch thick and 4 inches square cannot. On the other hand, 
if the 1-inch piece were 30 feet square and we could lift 
one edge, it also would be flexible; that is, it would bend 
easily. 

We must, therefore, limit 
make comparisons possible. 
by our subject is, should a 
different degree of flexibility as the piece in which it is made. 

It seems obvious that the ideal weld is which has 
exactly the same physical properties as has the piece in which 
it is made, whatever these may be. But we know from ex- 
perience that it is unusual to get this result. 

A weld is a casting, and the same properties cannot be ob- 
tained in a casting as in a forging. The cooling rate of a 
casting made in a sand mold is different from that of a weld 
made in that casting, and this alone creates different properties. 
Differences in chemical composition between base and added 
metals is another fruitful source of difference in properties. 

Everything considered, I know of no instance in which it 
is possible to obtain in a weld the same physical properties 
as in the base metal. In cast iron the weld is always stronger 
than the base metal. In soft steel the ductility is always 
less, and the strength usually lower. In brass and bronze the 
conditions vary greatly as to the strength and ductility of 
the base metal, so that it is not possible to generalize as to 
the relative physical properties of base metals and welds. 

We can, however, go so far as to say that, as a usual thing 
a weld in wrought metal has less elongation and reduction of 
area than the base metal, largely because it is a casting. In 
cast metals the properties of the weld are usually more nearly 
those of the base metal, though never exactly the same. 

In any kind of joint it is desirable to have an efficiency of 
100 per cent and it seems to me that since we cannot expect 
the same properties in the weld as in the base metal, the prac- 
tical question is, what can be done to arrange matters so as 


our subject in such a way as to 
As I see it, what is really meant 
weld have the same degree or a 


one 


always to avoid breaking in the weld in service, in cases in 
hich breakage would be serious, and if this cannot be done, 

far can we go toward accomplishing it? As an illustra- 

n, a weld made in soft steel plate with ordinary low carbon 
€, a very common combination, has usually less tensile 
We 


increase the total strength of the weld by increasing its 


ength per square inch of section than has the plate. 
tional area or, as we say, reinforcing it. This is especially 
if the weld be of the double V type. 

say, 60,000-pound tensile strength, it is 


But if the plate be 
sure that this 
Also 


not 
rease will make the weld stronger than the plate. 


Research Engineer, Union Carbide & Carbon Co. Laboratories. 
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strong plate puts stresses into the weld, which may be 
dangerous in service. 

We can help matters much if we insist on using plate of 
less tensile strength, which is more ductile, so that the weld 
will be stronger than the plate, and, therefore, the stress dis- 
tributed over the plate and not concentrated in the weld. 

Evidently the same result can be obtained by using suitable 
high tensile strength welding material with the high tensile 
strength plate. But here the effect of the heat must be more 
carefully considered, as a very high carbon plate may be so 
damaged by the welding as to make it weak and brittle. 

Again it is becoming very common to weld cast iron with 
bronze, and many jobs can be done this way that can be done 
only with difficulty, if at all, when using cast iron welding 
rods. The bronze weld does not have anywhere nearly the 
same physical properties as the cast iron. Its tensile strength 
is much higher, its ductility is greater and it has a very elastic 
limit. The last property makes it unsuitable for any part that 
must not give under stress, such as a stamping press frame. 


I do not think that we can say categorically that a weld 
should be either rigid or flexible, as we are limited not only 
by the qualities of the base metal, but by the possibilities of 
welds. About as far as we can go is to make certain state- 
ments as to what we are able to do or as to what will be suit- 
able in any specific case. We should, however, always have 
before us the importance of making a weld having the same 
physical properties as those of the base metal, and one of 
cur principal objects should be to learn how to do this, 





DISCARDED WINDSHIELD SAVES 
DOCTOR BILLS 


By Oscar C. Palmer 


In grinding cast iron it is found that the bits of casting 
and emery leave the wheel in a red hot state. Sometimes 
these particles lodge in the operator’s eye and cause severe 
pain, not to mention the expense incurred by a trip to the 
eye doctor. To get away from this trouble, we took an 
old, discarded windshield frame, cut a piece out of the center 
and welded the two end pieces together. By using a part 
of the glass we had a short windshield about 12 inches long 
and 8 inches wide with frame on three sides. The open 
part of the glass is left on the side on which the operator 
does the grinding. In this way the frame does not inter- 
fere with the operator’s vision of his work. On all of the 
windshield frames there is a bracket or bolt on either side 
and these can easily be used to connect the shield to the 
grinder. In order to accomplish this we used a flat piece 
of metal 4% by 3 inches wide and of sufficient length to 
cover the wheel and about one-fourth way around in back. 
We connected this to the grinder and it made a very sub- 
stantial frame upon which to fasten the windshield. We 
have had this in use for two years and as yet have not 
broken the glass and what is more important, we have not 
had to send any of our men to the doctors to have the 
particles of emery or metal removed from their eyes. 


WELDING SOCIETY ISSUES FIRST 

DIRECTORY 
As a sort of celebration of its fifth anniversary, the Ameri- 
can Welding Society, 29 W. 39th St., New York, will pub- 
lish its first membership directory. The entire editorial sec- 
tion of the August issue of its journal will be devoted to 
this purpose. In connection with the collection of data for 
its directory, a membership drive is under way to bring the 
total number of members up to 1,000. The directory will 


be the first important compilation of welders and it is hoped 
by means of the membership drive to make it as complete 
and up to date as possible in every particular. 
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AUTOMATIC MACHINES 


Turn out the small brass parts by the thousands. 











TESTING REGO REG- 
ULATOR BODIES 
Every REGO body cast- 
ing is tested with 2000 
pound pressure under 
water for leaks. The 
slightest imperfection 
causes the casting to be 

rejected. 


REGULATOR ASSEMBLY DEPT. 
The regulators pass from man to man, each performing 
one assembly operation. The assembled regulator is 
then ready to undergo the elaborate series of tests 
necessary before it is declared a finished product. 


Why thella 


Means Depend 








Tre EGULATORS 
abused, and in 
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REPAIR DEPARTMENT 


DO () do this year after yCar, REGO regulators coming in for repair are thoroughly 
i. overhauled and undergo regular service test before 
t being released as O. K. . 





‘at@lme the REGQ trade mark is 
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-, bile make, in our own shop, Se Re 
ecimmery part of every RESO reg- the are accurately 
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¢ Gat every REGO regulator 
culiind positively. 





‘ FINAL TEST 
The complete REGO regulator with gauges attached 
‘ ing Co mpany is pe Ree a final peter test on a tank of gas. ‘ 
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Chicago, III. 





























Electrical Circuit—The Electric Arc—Utility for 
Welding Purposes— Electrodes for Arc Welding 


HE path over which an electric current flows is called an 

/ electrical circuit. A given point in an electrical circuit is 
positive with respect to another point when the direction of flow 
of current is from the first point to the second. The intensity of 
pressure of the electric current is expressed in terms of volts. 
The rate of flow of current in the circuit is expressed in terms 
of amperes. In a direct current circuit, or, as it is sometimes 
called a continuous current circuit, the product of the volts 
and the amperes in the circuit represent the amount of electrical 
energy flowing. The product of the volts and the amperes in the 
circuit, together with the time of flow represent the watt hours 
of energy expended in the circuit. Electrical energy is usually 
Each kilowatt is a unit of 


expressed in kilowatt hours. one 


thousand watts. 

As an example of this sort of calculation the voltage across 
a portion of an electrical circuit may be taken as 50 volts and 
the current flowing in the circuit as 600 amperes. The amount of 
power being consumed in the circuit is 30 kilowatts, or 30,000 
watts. If the circuit is maintained for half-an hour 15 K. W. 
hours of electric energy wll be expended. 

The efficiency of an electrical machine is ordinarily taken as 
the ratio of the output of the machine to the input. If an elec- 
tric generator has an output of 30 K. W., but requires an input 
of 50 K. W., the efficiency would be taken as the ratio of 30/50 
or 60 per cent. 

The Electric Arc 

An electric arc is an incandescent stream of metallic vapors 
which carry an electric current. An electric arc is formed when 
two conductors of an electric circuit are brought together form- 
ing an electrical contact, them separated and there is sufficient 
voltage available to maintain the current of electricity through 
the intervening gaseous medium. Arc phenomena vary widely 
as the voltage between the conductors is increased. No attempt 
is made in this discussion to deal with high tension or high volt- 
age arcs. 

In a continuous current arc the conductor from which the current 
flows is called the positive electrode or anode. The conductor 
to which the current flows is called the negative electrode or 
cathode. The heated gases are sometimes called the arc flame. 

The arc being part of the electrical circuit is subject to the 


same fundamental law. The product of the voltage across the 
are and the current in amperes flowing in the circuit represent 
the amount of energy present in the arc. By introducing the 
time element the amount of power consumed by an electric arc 
can also be calculated. Thus, a 40-volt, 300-ampere electric arc 
used for one hour will consume 12 K. W. hours of electrical 
power. 

The relationship between electric energy and heat is: 

One K. W. hour equals 3413 B. T. U. 

From this it will be noted that an electric arc may be considered 
as a transformer of electrical energy to heat. 

The distribution of heat in an electric arc depends upon the 
density of current in the electrode. At the densities used in 
welding practice from % to % of the total amount of electrical 
power converted into heat is expended at the positive electrode 
at the point at which the electric current passes from the solid 
medium of the electrode to gaseous medium of the flame. The 





*Written for The Welding Encyclopedia by R. E. Kinkead, with 
additions by the Editors. 
Welding Encyclopedia. 


Taken from the Fourth Edition of The 
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balance of the heat is produced in the arc flame and 
tive electrode. 

The area of the positive electrode from which th 
current actually flows depends upon the amount of cu; 
ing in the circuit and the atmospheric pressure surro. 
arc. At atmospheric pressure the arc is confined to a 
small area. Since the total amount of electric power tra: 
into heat is relatively large the heat is of great intensity 






ARC WELDER AND ITS USES: 


perature. The atmospheric pressure being approximately 


stant the temperature of an electric are is for all practi 
poses constant. 
temperature of the arc by reducing the atmospheric pres 
search in this direction is being undertaken. Temperatur: 
arc and the amount of heat transformed from electrical] 
by the are should not be confused. 


whether the amount be large or small, is th 
given positive electrode. 


Utility of the Electric Arc for Welding Purposes 
rhe high temperature of the electric arc makes it valuabl: 


While no attempt has been made to red: 


The amount of heat it 
electric arc may be practically anything, but the temper 


Same for 


welding purposes because any metal which is to be welded « 


melted by the arc. Another important feature of the 


welding purposes is that the large part of the heat is prodi 


the positive electrode where it will be most effective for 1 


1C¢ 


the metal. Where metal is melted for welding purposes 


combustion flame the heat is always produced external 


metal and merely blown on to the point where molten meta 


desired. Thus, in carbon electrode welding of steel wher 
arc is drawn between the carbon electrode and a piece of 


a large part of the heat is produced in the steel and sucl 


as is to be added is fed into the arc in the form of a fillir 
In metal electrode welding on the other hand, the metal t 


added is made the negative electrode. 


together with the heat coming by radiation from the 
electrode. 


The high thermal efficiency of the electric arc for wel 


— 
l 


The negative electrod 
in the form of a melt bar, rod or pencil and is melted 
such heat as is ordinarily produced on the negative elect 


Ositi 


purposes due to the fact that the heat is produced largel) 


the metal of the positive electrode is from 3 to 10 tin 
thermal efficiency of a combustion flame used for the 
purpose, owing to the fact that in the combustion flame 
part of the heat is wasted by conduction and deflection 
flame from the point at which molten metal is required 


Electrodes for Eletric Arc Welding 
Where the carbon electrode is used for welding purpose 
been found that the graphite electrode is distinguished fr 
hard carbon electrode, yields longer life than any other. 
The current density used in an electrode depends large! 
the character of work done. 


It has been found that hig 


a 


rent density in a carbon electrode adds to the stability ot | 


and makes it more easy for the operator to control 
other hand, a low density in the electrode means longe: 
less heating of the electrode holder. 

The table given below gives probably the averag: 
current values used the various sizes of 
for cutting and welding purposes. 

Oe I ies diners sccnsncnredce eee stacicen " 75 
_ ( aa 104 
HK Gemh...<..;... 200 
Y%4 inch diam....... eee ee Pee 2 eee 304 


on carbon 


inch 








CE eee vee Aroha bier. Sonera ers A pontoons .-..--..400-amperes 
liam caste SE, SERRE Rem . pepeniene 600-amperes 
tal electrode welding a very wide variety of metal 

ectrodes is used. Practically anv standard brand of dead 
oft iron or low carbon steel welding wire (with a low per- 
ntage of impurity can be used provided it is given a coat- 
» which has a suitable alkaline base. There are a number of 
iifferent trade names which apply to dead soft steel wires, 
vhich can be used satisfactorily in the metal electrode process, 
vithout any coating. Whether the wire is coated or not, the, re- 
sults obtained are very nearly the same, but for careful work 
there are many operators who show a decided preference for 


the coated wire. 

\s the percentage of elements such as carbon, manganese, 
ickel, etc., are increased in the welding wire the tendency is to 
ncrease the tensile strength of the metal in the weld. However, 
, bare wire welding, there is certain to be a difference in the 
material added depending upon what the original analysis of the 
lectrode might have been so far as ductility is concerned. 


The use of electrodes having high percentages of the above 
mentioned impurities is extremely difficult where the electrode 
s used bare. The difficulty in using electrodes of this nature 
irises from the fact that the metal is extremely “wild” in the 
irc while it is being melted.The addition of a lime, or other 
‘overing of similar nature, to such electrodes contributes ma- 
terially to the success of the operation. 


The use of covered electrodes permits the use of the alloy 
steels for metal electrode welding. Under certain conditions the 
use of the covering on the electrode will give an appreciable 
legree of ductility to the metal deposited by the electric arc 
welding process. The presumption is that this is due to the fact 
that the oxygen and nitrogen of the atmosphere is to a certain 
extent excluded from the hot metal during the welding process. 

Covered electrodes are of two general classes. The first class 
eing the electrode which has a heavy covering of scientifically 
prepared slag which contains a deoxidizer and which most com- 
pletely protects the molten metal from the action of the gases 
n the atmosphere. The second class of covered electrodes is 
the type which has a very thin covering on the wire. The at- 
tempt is made with the thin coverings to obtain the same results 

far as protection from the atmosphere is concerned without 
the disadvantage of manipulating the heavy coating of slag during 
the welding operation. 

The use of copper, nickel and bronze electrodes for special 
purposes has been carried out successfully with and without 
( vatings. 

The use of 12 per cent manganese steel as an electrode has 
proven successful either as a bare rod or using one of the sev- 
ral types of coverings. This electrode is always made positive. 

The early attempts of welding with alternating current were 
most unsatisfactory for the reason that the sine wave current of 
the ordinary power line or power transformer would not lend it- 
elf to a stable arc. The gradual building up of current first 

one direction, its decreasing and building up in the opposite 
lirection with the subsequent passing through the zero value 
did not permit of a stable arc. 

It was soon realized that special welding transformers had to 
designed capable of producing a stable welding current. This 
complished in two ways; by superimposing secondary 
windings, and by magnetic leakage as in the design of the 
stant current transformer producing a phase displacement 
lagging current. 
distortion of the sine wave resulted in prolonged maxi- 
both positive and negative current values with subse- 
uent rapid changes through the zero value. This produced satis- 
act welding current. The apparatus necessary, namely, the 
ransiormer, is a simple apparatus, requiring little upkeep ex- 
pense. Its size makes it readily portable and it is economical in 
of current. . 
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WELDING EIGHT PIECES INTO CYLINDER 
BLOCK 
By C. E. Alexander 

Here is how I welded an Oldsmobile cylinder block that 
came to my shop last week a bit the worst for unintentional 
wear. There were eight pieces to be matched up and re- 
placed. These pieces were first matched, one by one, very 
carefully, on the welding table, then the finished single large 
piece was filed and ground around the edges to fit the space 
in the cylinder block. Invariably one large piece, so made up 
of several, is larger than the opening or space it is to fill. 
The final fitting must be snug and exact. All this work was 
done on the table. The crank case was then bolted onto both 
the block and the pieces with a thin rasher at “A” to allow 
a high enough surface on inserted piece so that it can be 
easily faced down to the original line with bottom face of the 





Where Cylinder Block Was Welded 


block. Two tacks were made at “B”. The first one was 
cooled before making the second. The same procedure should 
be followed on the opposite side of the block. 

The job was put in the furnace with the block in exactly the 
same position as it would occupy in the car. The actual 
welding of pieces began at “C”, going two inches each way 
at a time until about half of the entire weld was made. Then 
the center cross wall was welded in place and the outside 
weld finished. The block was tilted on its side during the 
operation in the furnace, heat being maintained sufficiently to 
clean up the weld inside also. The main weld was done from 
the outside with enough penetration to assure a permanent job. 
BENJAMIN G. LAMME WILLS SCHOLARSHIP 

Two scholarships for the two most capable students in 
mechanical and electrical enginering courses at the Ohio 
State University were given by the will of the late Benjamin 
G. Lamme. Mr. Lamme was a prominent electrical engineer 
and chief engineer of the Westinghouse Electric & Mfg. Co. 
until his death. A fund of $15,000 has been given for these: 
scholarships. They are to be awarded the winners during 
their senior year. 

Mr. Lamme was a graduate of Ohio State University, to 
which he bequethed his life collection of Indian relics. 

The will also provides for three funds each of $6,000 for 
gold medal awards. From one fund a medal is to be awarded 
to one of the graduates of the technical departments of Ohio 
State University for meritorious achievements in engineering 
or technical arts. From a second fund a medal is to be given 
to a teacher for accomplishment or actual advancement in_ 
technical teaching. 

Other funds set aside for the Amerian Institute of Electrical 
Engineers will provide a medal for the member of that society 
for meritorious achievement in the development of electrical 
apparatus or machinery. Not more than $1,000 of: these 
funds can be used in making suitable dies for the medals and 
the remainder will be deposited for interest. If the interest 
from the fund permits, two medals may be awarded during 
a period of one year. 
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Welding and Limitations 

T present there are more limitations set on 
A are necessary. This is especially true in ra 
where welding is very important and useful and co) 
more so if given more of a chance. These limitatio: 
saddled onto welding because some railroads do 
facilities for welding or the welding operators tha 
have. This you can readily see gives rise to the 
while one railroad could weld a great many things i 
satisfactory manner, it might be absolutely foolhard 
other shop which is not so well equipped or so w 
do the work. In the first place all would be well, 
place it might be all right and again it might not 
interchange a great deal of equipment and that is w 
set so many limitations on the application of wel 
have done this to safeguard their interests for whik 
just as soon have their own shop turn out a certai 
feel that their shop is the only place where such a wi 
ation can be done satisfactorily and they won't ta 
This is holding back welding and something should 
overcome this condition of excessive limitations. W 
done? It seems that the best and only thing that ca: 
to study the situation very carefully and seriously 
of increasing the use of welding in railroad work 
the limitations put upon it. This would necessitat« 
and this work should be done by the various asso 
ested in welding. This sort of thing is being don 
ciation or Railway Electrical Engineers. This 
preparing a manual on electric welding as used 


shops. It will contain information which will be ext: 


ful and practical and should go a long way towards 
the use of welding in railroad work. While thi 

of the electric welding field, more work must 

gas welding field must be covered and enlarged 
Welding Society has offered to aid in this work whi 
Products Association, the Master Boiler Makers’ 
the American Engineering Standards Committee 

can Electric Railway Association will also do 
extending the use of welding and its applications 
the limitations set upon it. We must all help 
science of welding is going to continue its sturd 


Suggestions 


T IS always a very good policy to solicit sugg: 
your men. These should be rewarded by the 


tions of the management or the man in charge, 1 
a suitable cash award. In many welding shop 
plants a system of getting suggestions and pay 
has been carried out with very excellent result 
does it stimulate an interest in the plant, but 
an interest in the work the men do. After such 
in operation for a short time this is verv evident 
will be noticeably more interested in their work 
interested in the time clock 

To inaugurate a suggestion system, post not 
bulletin boards, or in conspicuous places, annou! 
suggestions will be rewarded with cash _ prize 
accepted. Then put suggestion boxes at conve! 
and have the suggestions collected and given 
mittee. This committee should be selected fro 
officers of the company and should pass on th 
according to their practicability. In plants wher 
tion system has been in effect, reports show that 
weeks the number of suggestions is large Atte 
fewer suggestions are submitted. The number 
during the first weeks usually contain a lot of thing 
not practical and some that are extremely silly, w! 
would necessitate a larger expenditure for new 
than would be practical or possible. Every sugg¢ 


be seriosly considered and a letter of appreciat 


\ 
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REST-O-LITE Dissolved 

Acetylene is manufactured 
in 28 plants which also stock 
44 warehouses —72 distributing 
points in 72 industrial centers 
throughout the country. The 
Prest-O-Lite Company con- 
tributes to oxy-acetylene weld- 
ing and cutting a marketing 
service which instantly responds 
to the user’s needs. 


THE PREST-O-LITE COMPANY 


Incorporated 
General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 
In Canada: Prest-O-Lite Co. of Canada, Ltd. 
Toronto 


DISSOLVED ACETYLENE 
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gratulation written to the sender, explaining why his sugges- 
tion is good or why it fails to win a prize. 

Your men are working in the welding shop day after day 
on a given job or on a variety of welding jobs and they 
develop ideas that will save time and money. They should 
be rewarded in some way. The cash prize in a regular cam- 
paign does this very nicely. Then, too, if such a system is 
not in use the idea or the special kink or machine is often 
not brought into active use. It lies dormant in the mind of 
the welder, for he has no real incentive. But when he sees 
how he can cash in on his ideas it stimulates him, and makes 
him take a more definite interest in his work. These prizes 
do not have to be large, they may ordinarily range from five 
to twenty-five dollars, but in special cases where a new ma- 
chine is designed or a new system completely inaugurated 
the committee should use discretion in making the award 
appropriately larger. This all brings about a feeling of good 
fellowship and co-operation. Try it out! 

Welding Progress 

ROGRESS in welding is shown by the development of new 

welding apparatus and machines. It is also shown by the 
wider application of welding to the building trades, to the plumb- 
ing contractor and to the building contractor. Wherever welding 
is wisely properly used, it is successful and time alone can tell 
to just what an extent it will develop. Limitations have been 
set upon the welding art in certain branches of industry, such as 
the railways, but these barriers are being broken down and weld- 
ing is coming more and more into its own. It is now consid- 
ered an art rather than merely a handy tool for repair work. 
In the radio field it is gaining steadily, in the aeroplane work 
it is used to a great extent. These are only two of the several 
extremely new fields in which welding is being counted upon 
to render a valuable service. There are many others. It is up to 
everyone interested in welding to point out its vast possibilities 
and its many applications in every field. 

CYLINDER INSURANCE COVERS LIABILITY* 
Liability Insurance for Personal Injuries and Damage to 
Property Now Hard to Get—Cylinder Explosion Insur- 
ance is Extension of Public Liability Insurance and 
is Now Available to Large and Small Manu- 
turers. 

By Clarence E. Cooper 

All merchants, manufacturers and property owners are ex- 
posed to risks of loss from fire, theft, tornado, liability 
for damage to persons and property, and from many other 
causes, and the business of insurance has steadily followed 
the progress of commerce, so that today one can insure 
against most practical hazards. There are certain peculiar 
hazards inherent in some industries which require special 
consideration, and the possibility of a cylinder exploding with 
resulting claims against compressed gas manufacturers is one 
of these risks which the manufacturer realizes should be 
covered by insurance, and it has been our pleasure in de- 
veloping this special form of protection (which is not in- 
cluded in the ordinary liability insurance policy) during the 
past ten years. 

This form of liability insurance is not readily obtainable, 
as most Insurance Companies will rot cover risks where the 
possibility of explosion is involved, but through the co-opera- 
tion of the Gas Products Association and its members there 
are now several Insurance Companies who will write the in- 
surance at a reasonable cost, and even the small manufac- 
turer can obtain the insurance at a nominal premium. The 
premium varies somewhat, according to the kinds of gas, the 
volume of fillings, and certain other conditions. 

Cylinder explosion liability insurance is really an extension 
of the public liability insurance usually carried and which 





*Gas Products Association. Bulletin 23. 








covers against accidents occurring on the pren 
mediately adjoining same, due to the business ope: 
ducted at the specified locations. The ordina 
liability insurance does not, however, extend to 
product of the manufacturer away from the pre: 
therefore, the cylinder liability insurance is desig; 
tect the assured in the event of the explosion of 
anywhere in the United States and Canada. It 
tended to include shipments of cylinders outside | 
States. While the explosion of cylinders might be | 
comparatively infrequent, considering the great 
use, and while the probability of the gas manufactu: 


held liable in the event of personal injury or damag 


erty is problematical, it is nevertheless realized that 
occurrence will probably involve considerable lega! 
and most manufacturers accordingly carry the 
This, I would like to emphasize, applies not only t 
pressure forms of gas, but also to the low pressur: 
This is instanced by the case of an anhydrous amm 
inder which exploded while attached to the apparatu 
plant of a consumer, which resulted in the death of the S 
perintendent of that plant. Claim was made aga 
manufacturer of the gas, who also owned the cylind 
substantial payment was made to the widow in orde: 
the claim. 


The liability insurance policy covers in connection 
explosion of a cylinder, causing personal injuries. Th: 
mum limits are $5,000 as respects injuries to one pers: 
$10,000 as respects injuries to more than one person 
one accident. Higher limits may te obtained, howeve: 
small additional cost, and are usually carried. The prop 
damage insurance covers the manufacturer’s liability 
event of damage caused to the property of others. Th 
mum limit under this feature is $1,000, although a higher 
limit is usually carried. Under both of these forms of ins 
ance the Company agrees to pay the amount of any juds 
ment up to the amount of the limits mentioned in the pol 
These limits apply to each accident separately. 


Until recently the insurance covered only claims arising 
from the explosion of the cylinder itself, but it has now beer 
extended to include the explosion of any appurtenances or 
apparatus connected therewith and owned by the gas mai 
facturer while in use. 

Some concerns feel that they want to protect their dealers 
in the event that any claim should be made against the dealer 
by reason of an explosion, and the gas manufacturer may, u! 
der his policy, include the interest of all dealers if he so 
sires. 

Another forward step in the evolution of this insuranc 
which is of interest to many manufacturers is the extensio! 
of same to cover claims due to the consumption and us 
the gas itself. This insurance is not a part of the explosio: 
insurance, but if the manufacturer desires to be protected 
case of any claim that may be made against him by reaso! 
of personal injuries or property damage due to the consump 
tion or use of his product, that protection may also b 
tained. 


CHARLES A. DUNCAN 

The welding industry loses a progressive worker and 
er through the death of Charles A. Duncan, who dic 
July 13th, at the age of 65. He was formerly president 
the Great Northern Power Company and active in the 
of the Zenith Furnace Company, The Duncan-Brewer 
ber Company, The American Exchange National Bank 
American Carbolite Company, as President, the Carb. 
facturing Company, as Vice-President, and the Duluth | 
Stone Co. 

Mr. Duncan was born at Unadilla, Michigan, Dec 
1858. He left Michigan at the age of 21 for Dulut! 
he has been a most influential and esteemed citize! 
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The 
WD-12 Arc Welder 


—operates on any commercial voltage, 
phase or frequency. 


delivers 200 amperes continuously and 
r 300 amperes for short periods. 


—a two-unit machine (motor and gener- 
ator). 


—generator is self-excited. 
—reactor automatically steadies arc. 


—hand-wheel on generator for regulating 
welding current. 


—supplies power to G-E Automatic Arc 
Welder for continuous welding. 











There is a suitable G-E welder for 
your every arc welding need. Ask the 
nearest G-E sales office for complete 
information. 


General Electric Company 
Schenectady, N. Y. 
Sales Offices in all Large Cities 
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—a feature of the WD-12 ARC WELDER 


The voltage of this welder can be adjusted to suit the 
work. There is high voltage for complete penetration 
on heavy work—low voltage to prevent “burning 
through” on light metals. 


Any value of welding current can be obtained between 
75 and 300 amperes, with an infinite number of steps 
between these limits—providing the exact current for 
the job at hand. 


It is adaptable for use with all commercial sizes of 
electrodes, large or small. 


The WD-12 Arc Welder is easily pulled to the job on 
its roller-bearing wheels—and is also provided with 
holes in the base for crane hooks. 


Ready to work when delivered. 


45B-883 
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OXY-ACETYLENE WELDING 


Torch Manipulation—Training Welders— 
Selection of Welding Rods—Tests of Rods 


XY-ACETYLENE welds are accomplished by using a torch edges to be joined so as to give the flame a chan 
O (or blowpipe) flame to heat the metal to be joined to the — trate to the bottom of the line of weld throughout 
melting point. Usually some new metal is added from a If no beveling is done a considerable separation bet 
filler rod which is melted at the same time and flowed to- edges is necessary to insure penetration. Before 
gether with the fused metal of the two edges of the joint. A is added from the filler rod the sides of the bevel a 
high temperature flame (6300 deg. F.) is produced at the tip and run together, forming a “puddle” at the botto: 
of the torch by the combusition of acetylene gas with oxygen VV. The filler rod is then heated and introduced into t! 
gas. Oxygen is supplied compressed in cylinders, and acet- so that the heat of the molten metal melts the rod ar 
vlene is taken either directly from a generator or from cyl- it to flow together with the parent meal. 
inders. Between the gas supply and the torch each gas has 
to pass through a regulating valve which serves to reduce the 
pressure to that desired for welding and to hold it uniformly 
at that pressure. 


Torch Manipulation 


Some torch manipulation and movement of the welding 
in certain relation are absolutely necessary to sucess 
acetylene welding. There are, however, no absolutely 
rules for securing sound work. The torch may be 
manipulated while the welding rod is moved but little, 
welding rod may be the more active factor while th 


To get the apparatus in working order, the regulators are 
first attached to their respective cylinders, and then the torch 
connected to the regulators by suitable lengths of hose. Oxy- 
gen cylinders should be “cracked” or in other words, the 


, is held comparatively still. The result is practically th 
cylinder valve should be loosened in order to blow out any 


in either case and between the two extremes is a variet 


lu or di hie ig ave e red j > ni . , : i ‘ é 
dust or dirt which might have been lodged in the nipple. practices, one merging into the other imperceptibl; 


This should be done with oxygen cylinders just before ad- 


bye theory of torch and welding rod manipulation is to di 
justing the regulators. As a general rule, the threads on 


heat evenly on each side of the joint, to break 
walls and to secure thorough penetration and unio! 
adding material and parent metal. If the torch is acti 


the valves of oxygen and dissolved acetylene cylinders are 
different, but the proper regulators may be recognized by the 
high pressure gauges. Regulators should turn up close to the 


; . welding rod passive the operator secures the desire 
valve without the use of washers. 


by heat action and gas pressure rather than by rod 

It should be remembered that the oxygen is under a high lation. If, on the other hand, he works the torch c 
pressure, but if properly handled, it is harmless. The oxy- tively little but actively operates the welding rod, pe 
gen should be turned on from the cylinder. the valve being tion and elimination of oxide are accomplished mechar 
opened very slowly. as well as by heat. 

Stand behind the cylinder, with the spring tension of the One secret of success when welding steel plates | 
regulator off and the valve on the welding torch open. If thickness up to %-inch or more is to form a large 
there is a shut-off valve on the torch, it should also be open. The practice of many welders is to break the side walls i: 

Care should be taken to see that the regulators are tight on vance of the puddle for a distance of 1%4-inches to 1 
the tank and also that hose connections are tight. Also see making sure that the metal is fused at the bottom of t! 
that all connections are free of oil, grease or dust. Use a Then active puddling with the welding rod begins, th 
wrench to tighten these connections. of molten metal being about 54-inch wide and %4-incl 

In setting up a new outfit, the hose should be blown out. The torch is whipped off the puddle from time to tim« 
Do this with oxygen, turning in the regulator adjusting causes the metal to “freeze” on the surface in semi-c! 
screws just enough to permit the cas to flow through with ridges. 
some force. Very little gas is required for this. If acetylene To obtain the best results the following points must 
is used for this purpose, very little should be used, espe- observed: 
cially in closed places. Torches should also be blown out, The line of weld on the parent metal must be heat 
Oxygen should be used. Insert the hose in the torch head, the proper melting point. 
with the needle valves open, and the flow of gas will clean The added material must be heated to the sam 
the interior. Pressures are adjusted by means of the regu- point to prepare it for proper fusion with the melted 
lators and the acetylene gas turned on and lighted. The of the work. 
pure acetylene flame is long and bushy in appearance, getting Added material must be added continuously at as 
shorter and more violent when the oxygen needle valve on the a4 constant rate as possible. 
torch is opened. The melted portions of the added material and 

As more oxygen is turned on a sharply pointed white flame parent metal must be puddled together by proper man}| 
is seen near the tip of the torch. This is known as a car- of the torch and welding rod. 
bonizing flame, because all the carbon present in the acety- The puddle must be protected as much as possib! 
lene is not being consumed. Increasing the oxygen flow the air by the envelope of the welding flame. 
reduces the sharp white flame to a small white cone. This The welding must include not only the center of t 
is called the “neutral” flame, and is the flame most used for ing line but also a certain portion ot the metal on bot 
welding. A surplus of oxygen will cause the little white - There must not be any reheating of the molfen met 
cone to shorten and be less clearly defined. This is the it has had a chance to solidify, if this can be avoided 
oxidizing flame, almost never used for welding purposes Separate adjustments must be made to suit all 
because the surplus oxygen burns ihe metal. conditions. 

Parts are prepared for welding by beveling along the Training Welders 
— Naturally, a trade like oxy-acetylene welding in 
*Reprinted from the Fourth Edition, The Welding Encyclopedia. much depends on the personal education has draw 
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Core. 
Magnified cross section of G-E Welding Electrode 


Special Distributors for 
G-E Welding Electrode 


Bird-Potts Co... re .Atianta, Ga. 
Harron, Rickard & McCone 
139 Townsend ‘St., ‘San Francisco, Cal. 
R. M. Hartwell Co......329 East 2nd 'St., Los Angeles, Cal. 
Hendrie & Bolthoff Mfg. & Supply Co ... -Denver, Colo. 
P. F. McDonald & Co. .17 King Terminal, Boston 27, Mass. 
National Metal Products Co... ..North Side, Pittsburg, Pa. 
National Welding Equipment Co . 
223 Main St., San Francisco, Cal. 
Root, Neal & Company.. . Buffalo, New York 
Joseph T. Ryerson & Son, Inc 
Chicago, Ill.; Cincinnati, O.; Detroit, Mich.; St. Louis, Mo. 
Southwest General Electric Co 
Dallas and Houston, Texas, Oklahoma City, Oklahoma 


Strong, Carlisle & Hammond Co........... Cleveland, O. 
Seattle Hardware Co............ Seattle, Wash. 
R. D. Thomas & Co............. 521 Arch St., Phila., Pa. 
Welding Service Co............. 30 Church St. , New York 


A. J. Wilson Co., Inc.......... 120 Liberty St., "New York 
W. A. Ramsay, Ltd 
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but back inservice 
in Three hours 








‘Toe steam trap developed an outside crack 
near the manifold connection, and another 
inside farther down. Three hours after it reached 
the welder, live steam was passing through it. ° 


The X marks show the places where 


WELDING-ELECTRODE 


did its usual job of complete amalgamation with 
the cast iron. 


This is just another example of the time saving 
possible on work done with G-E welding elec- 
trode. 


Its economies are in time, welding material and 
power. 


G-E Welding Electrode was developed by G-E 
research in connection with the manufacture of 
G-E welding machines. 


Ask one of the special distributors listed to show 
you results on your own work. 


GENERAL ELECTRIC 


NERAL ELECTRIC COMPANY, MERCHANDISE DEPARTMENT, BRIDGEPORT CONNECTICUT 
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tion to the need of training men to produce sound work. 
There are several methods of training raw labor to manipu- 
late the welding torch. No doubt the best method is that 
which expounds principles and enforces practice in approved 
torch manipulation. Testing the welds is also a prime requi- 
site in a training course. If a learner sees the inside of a 
defective weld made by himself, which looks fair on the out- 
side, his conceit is taken down a bit. He learns rather pain- 
fully what to Manufacturing concerns must follow 
methods depending on the size of shop and class of work, 
however. 


avoid. 


One concern starts off a learner with a cutting torch. The 
man is carefully instructed in its construction and manipu- 
lation—how to turn on the gases, light and adjust for the 
preheating flame and to turn on the cutting oxygen when 
the igniting temperature has been reached. After that he is 
allowed to play with the apparatus for a day or two when he 
is given some simple designs to cut cut of sheet metal. When 
these have been successfully mastered he is given simple 
blueprints and told to cut out the designs, making his own 
measurements. This means training in other matters than 
cutting, and the new men soon acquire facility in the use of 
tools and acquaintance with shop practice, all of which has 
bearing on their success as welders. 

After using the cutting torch for two or three weeks the 
men who have demonstrated that they have the qualities nec- 
essary for good welders are given welding torches and 
started at work on non-pressure apparatus, water tanks, and 
on water headers subjected to little pressure. 
work they graduate to ammonia apparatus. 
prising how quickly 


From this 
It is truly sur- 
men master the principles of 
sound welding and become competent to do the most ex- 
acting work on high pressure ammonia parts. 


some 


It is needless 
to say that anyone acquainted with oxy-acetylene welding 
will readily see that in such apparatus we have the highest 
and most exacting requirements. An advantage of this 
method of training welders is that each welder becomes 
familiar with the use of the cutting torch and uses it as an 
auxiliary tool to faciliate his work. 

For instance, when making receivers of accumulators 
from standard lengths of lap-welded pipes, it may be neces- 
sary to cut a length of pipe into three or four pieces. This 
can be done in a well-equipped shop to advantage on a pipe 
machine, the bevelling being done at the same time. But in 
a smaller shop not so well equippe:l the cutting torch is used 
for cutting the pipe into lengths, having first marked the 
cut layout with chalk. The pipe resting on vee roller rests is 
slowly turned while the cut proceeds. When the welder 
has cut his pipe into sections he is ready then to weld on the 
heads and to cut the openings for nozzles, nipples and other 
connections. This work is done in proper sequence, the re- 
sult being that the welder practically handles the entire prop- 
osition from the time the pipe comes into the shop until it 
leaves him to go to the testing station. 

In a paper read before the International Acetylene Asso- 
ciation, Mr. J. R. Dawson gave the following general con- 
siderations will be helpful in the selection of filler 
material for oxy-acetylene welding: 


which 


Selection of Welding Rods 

Unfortunately the practice has too often been to fill a steel 
weld with whatever steel rod happened to be at hand, or to 
weld copper with a plain copper wire, the general character 
of the metal in each instance determining the most con- 
venient filler at hand, without reference to scientific balance 
of component elements. The results of such methods have 
frequently been disappointing. 

A better procedure is to use a rod that will produce a joint 
as good as or better than the original or base metal. In 
this connection it is well to bear in mind that the metals 


joined are usually in the rolled or forged condition, while 


1924 


the metal deposited from the welding rod is in t! 
dition. Very often a metal is of such compos 
possess excellent properties after forging and heat 
but in the form of the casting is of little value. 

In order to obtain a high grade weld it is necess 
the edges of the base metal and the welding rod a; 
time, and to obtain an intermingling of the two m« 
product of this mixing may be entirely different {; 
of the original metals. This may be illustrated by 
that have been made to weld cast iron with steel : 
mixture of the metals at the junction is weak, brit 
to machine and lacking in the good qualities of ei 
or cast iron. However, when the product is not r 
stand severe strains or shocks there are certain instan 
steel may be welded to cast iron. 


The composition of the rod shculd be such that 
welding the metal is not so liquid as to run easily 
unfused metal, covering up improperly fused and 
surfaces, nor should the melted metal be so viscou 
pile up and cause difficulty in obtaining a weld that i 
genous and smooth at the surface. A satisfactory rod 
be sufficiently free from impurities and of such comp 
that the slag formed by welding will fuse and float 
to the surface of the molten pool. A very thin slag | 
advantage of protecting the metal surfaces from oxidat 
and when present in small amount is not readily entrapp: 
the weld. y 


Manipulation is easier and attended with greate: 
when the melting points of the rod and the metal 
welded are approximately the same. Where there 
siderable difference the low-melting-point overheat: 
damaged before the higher melting-point metal is fused 

This rate of fusion also makes important the exe: 
care in choosing the size of rod and welding head for 
weld. The heat supplied should be sufficient to keep 
pool of molten metal in the weld and to melt in addit 
metal from the rod. If the rod is too large it 
chill the molten bath and may sufficiently lower the t 
ature to retard or virtually stop fusion of the rod met 
the weld. On the other hand, if the rod is too small 
not absorb the heat of the flame and pool rapidly e1 
and the excess heat which results in the weld will bur: 
metal. 


will t 


The usual method of manipulation is to melt a small | 
of the base metal and then insert the rod in the molte: 
By this method the rod absorbs the heat necessary to ! 
down and at the same time prevents the temperatur« 
molten pool from rising far above its melting point 
principle is the same that governs the temperature 0! 
containing ice: It cannot be heated to a temperatur: 
than that of melting ice until the last of he ice is melt 

The torch is gradually moved along the weld and 
is floated to the surface and laps or cold shuts melted 
the rod being kept constantly in the pool to supply me! 
filling. Care is always exercised in manipulating th 
avoid pushing the fused metal over the unfused metal 

The covering of unfused surfaces would produce 
culty commonly called lamination, which is similar 
seams that sometimes occur in the rolling or forging 
This method of holding the rod suspended in the molt 
aids in the production of a clean weld, because it k 
melting metal covered by the pool, prevents any 
below the surface, and makes it improbable that an) 
tion or foreign matter will be carried to the interio! 
weld. Furthermore, the neutral gases when directed 
weld adjacent to the rod, envelope both the rod and ¢! 
in such a manner as to exclude atmospheric oxygen ! 
weld, so that excessive oxidation cannot occur when 
ing rod and the blowpipe are properly manipulated. 


Since the selection of the rod depends on the set 
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TOBIN BRONZE 


REGISTERED U.S. PAT. OFF. 











| Welding Rods 


BIN Bronze Welding Rods—an exclusive 

Anaconda product — are universally recog- 

nized as the most satisfactory non-ferrous rods 
for Electric and Oxy-Acetylene welding. 


Tobin Bronze flows freely at welding tempera- 
tures, making joints that are easily machined. Be- 





pee cause of its uniform composition and high ten- 
Welding Rods For sile strength, Tobin Bronze is unexcelled for 
Special Purposes brazing malleable and cast iron, rebuilding gears 
Include and repairing cracked cylinder heads, wheel rims, 
Tobin Bronze spokes, housings and all kinds of iron and steel 


Manganese Bronze 


hs ne one ral Anaconda Welding Rods are furnished in diameters of 1/8", 


Naval Brass 3/16", 1/4", 5/16" and 3/8", in the usual three-foot lengths, 
Muntz Metal special lengths and coils. 


castings. 


If you cannot obtain Anaconda Welding Rods from your regular 
' source of supply, correspond with the nearest office listed below. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 


New York, Chicago 
Boston, Philadelphia, Providence 
Pittsburgh, Cleveland, Detroit 
Cincinnati, St. Louis, San Francisco 


Mills and Factories: 
Ansonia, Conn., Torrington, Conn. 
Waterbury, Conn., Buffalo, N. Y. 
Hastings-on-Hudson,N.Y., Kenosha, Wis. 





wet 


In Canada: ANACONDA AMERICAN BRASS LIMITED, NEW TORONTO, ONTARIO 
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quirements of the finished weld, it may be well to consider 
briefly a few of the better known rods and the conditions 
under which they may be used to the best advantage. 

The most important of the welding rods, if we judge by 
the quantity consumed, is Norway iron which, though really 
a steel, approaches closely to pure iron. A weld made 
properly with this rod will have a tensile strength of over 
50,000 pounds per square inch and an elongation of from 25 
to 3 per cent in two inches, thus combining high strength 
and excellent ductility. 

The next in importance is the mild steel rod which con- 
tains 0.2 per cent carbon, and other elements in the usual per- 
centage. Norway iron and this material may be used inter- 
changeably, depending largely on the operator’s preference 
The mild steel rod ordinarily gives a weld of higher tensile 
strength but of slightly lower ductility. 

High carbon welding rods are employed for building up 
worn shafting and for many other ccmmon uses where metal 
is required of sufficient hardness to resist wear and tough 
enough to resist shocks and other stresses. The carbon con- 
tent of these rods may vary over a rather wide range, de- 
pending on the requirements of the finished welds. 

Steel that has been subjected to :nechanical work as in roll 
ing or forging is strengthened by increasing the carbon con 
tent, but an increase of carbon in steel welding rods does 
not greatly increase the tensile strength of the resulting weld 
This is due to the fact that the weld is essentially a casting 
and the weld metal forms in larger and weaker grains as the 
carbon content is increased, and to the added fact that weld 
ers have greater difficulty in obtaining sound welds with th« 
higher carbon steels. 

There are a few very skillful welders who have obtained ex 
cellent success with nickel steel welding rods containing 0.20 
to 0.25 per cent carbon and 3.0 to 3.50 per cent nickel. Many 
other welders obtain poor results with this steel owing to 
cracks that form in a weld while it is red hot. The tendency 
to crack is due to the well known brittleness of nickel steel 
at high temperature. This property is illustrated by the 
difficulties so frequently encountered in forging nickel steel 
and by high temperature tensile tests showing that nickel 
steels, as compared with other steels, decrease rapidly in 
ductility at high temperatures. 

Operators who are sufficiently skilled in handling nickel 
steel rods can make welds having a tensile strength as high 
as 60,000 pounds per square inch. This strength is greater 
than that of low carbon steel plate, such as boiler plate, for 
example, and when tensile tests are made the break does 
not occur in the weld, but generally several inches away in 
the plate metal. 

High speed steel rods are rathes widely used for making 
tipped tools. The high speed steel is melted into a slot cut 
from the end of a low carbon steel shank. After correct 
heat treatment the cutting qualities of the high speed steel 
deposited by the oxy-acetylene welder are as good as the high 
grade commercial brands of high speed steel. The melting 
causes very little change in- the che:nical composition, usually 
a slight reduction of the contained silicon and manganese, 
so the rods used should have about the same composition as 
a standard high speed steel. By using this process a heavy 
tool can be made up of inexpensive mild steel shank, and 
the small tip only of high speed steel. A wide variety 
of shapes and sizes of tools are thus made available without 
tying up an appreciable amount of money in costly material, 
as is the case when sold high speed steel is used. The 
requisite for success here, as with every high steel, is correct 
heat treatment. 

Manganese rods are employed in the repair of machinery 
used for grinding and for other service where great resistance 
to abrasion is required. As previously explained, the manga- 
nese content of the rod should not Le less than 14.0 per cent. 








Special precautions are necessary 
part to be welded should be supvorted s 
portion will be under as little strain as possibl 
be preheated to redness before the welding is b 
hot during the operation. 


brought out by quenching in water from 


should be closely followed. 
oxy-acetylenc 
tions is the welding of cast iron. 
for welding in this field 


composition of the rods used for this work is tl 
grey cast iron, the silicon content of whic! 
tively high and the percentage of sulphur low 
certain special uses, grey cast iron is standai 

content reduces the amount of carbo: 
solution during cooling, resulting in the de 
portion of it in thin graphite flakes throughout 
It is this structure which gives the fractur: 

characteristic 
white iron and is readily machinec 
composition are used the weld metal obtaine 
the original casting. 


inch and the transverse test of 1-inch square 


pounds with the deflection of 0.1 to 0.15 incl 
Rods used for filling welds in copper ar: 


a deoxidizer. When hed hot, copper is rei 


oxides into the weld, and for this reason coppe 
welded excepting with a filler rod containi 
other suitable deoxidizer. 

Very encouraging results are being obtains 
strength of the welded metal. 
of copper are not sufficiently aware of the 
acetylene welding offers, and a great expansio! 
in the near future is confidently expected. 
14,000 pounds per square 
was obtkined in copper welds, but improvem 
made possible 
22,000 pounds per square inch. 

Brass is successfully welded, rods of the usual 
positions being satisfactory for this use. 
the zinc content—about two or 
in the form of fumes during welding; 
proper ventilation 
to protect the workman from the poisonous 
able flux is always used in welding on brass or 
flux forms a thin slag coating over the 


floating them to the surface of the weld. 
The most popular bronze welding rods 
and Tobin bronzes. They are used for welding 


for building up worn bronze surfaces and 


effecting joints of great strength. 
may be joined by brazing. Among these metal 
good properties, very high efficiency results whe! 
joint is employed. 

welding and 
flame has a widespread use both 
the repair of broken parts. 
cases is one of the regular services offered by m 
date automobile 
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IRON OR STEEL WELDING FLUX | 


Lal” Le 


Reg. U. S. Pat. Off. 








A strong, soft, ductile weld or patch 
readily drilled or machined is assured 


with WELFEX. 


A Trial 
Will Convince 


UPON REQUEST A’ SAMPLE 
CAN WILL BE SENT FREE 
OF CHARGE TO ANY ES- 
TABLISHED USERS 
OF WELDING 
FLUXES 


WELFEX dissolves the iron oxides. 
The slag produced not only protects 
but purifies the exposed surface of the 
metal to be welded, and also absorbs 
the impurities. 







WELFEX solidly welds any recess 
resulting from defects in a casting so as 
to pass satisfactorily the most rigid in- 


spection. 
ORDER THROUGH JOBBER 
OR 
Chemical Treatment Company 
81 New Street New York City 





Selling and distributing agents will be appointed at all supply centers of the 
United States and Canada. Communications are invited from reputable concerns 
engaged in the sale and distribution of manufacturing and foundry supplies. 
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well as special rods of aluminum with zinc or copper addi- 
tions are widely used and have met with much success. 


Tests of Rods 


Even though they may be of correct chemical composition, 
experience has shown that some rods are unsuited for weld- 
ing. Any one of the manufacturing operations of melting, 
casting, rolling, cold drawing, etc., may not have been cor- 
rectly handled, resulting in a faulty product. It is essential 
that the rods be made by good manufacturing practice. 


Investigation of several curious failures of welding ma- 
terials has focused attention on certain factors that as yet 
remain somewhat obscure. Welding rods are encountered 
occasionally that are not satisfactory in their welding prop- 
erties, even though chemical analysis of the material shows 
that the proportions of the elements usually specified are 
correct. 

Purchasers of rods may protect themselves by careful in- 
spection and tests. Each grade of material should be tagged 
and given a marking, and the different grades 
should be kept in separate places, so that the mixing of the 
The surfaces of the rods should be 
free from lime or scale or rust. Among the impurities that 
rods may contain are slag inclusions, oxides and dissolved 
gases. Slag inclusions in the rod will be deposited in the 
weld and only with great skill and care will be floated to 
the surface. One of the most objectionable impurities in 
the welding rod is the aluminum oxide which results from 
the added to the 
during manufacture. While, if the manufacturing practice is 


distinctive 


rods will be avoided. 


aluminum which is steel as a deoxidizer 
right, it is not necessary to use sufficient aluminum to make 
trouble, an excess of aluminum resulting from careless manu- 
difficulties to the the 


During welding the presence of 


sure to welder in 


aluminum 


facture is present 


form of oxide. 
aluminum oxide causes a granular appearing refractory slag 
to form on the surface of the melted metal, and difficulty is 
encountered in preventing some inclusion of this slag in the 
weld. 

Iron oxide is readily dissolved in low carbon steel, and 
when present in the rod it can never be eliminated by the 
welding operation. oxides 
hot short, and their presence to excess may be detected by 


Excessive in the rod render it 


heating the rod to a bright red and bending quickly. A 
properly deoxidized steel rod will not break or crack from 
this treatment. 

When due to faulty manufacture, dissolved gases are 


present in the rod or plate metal, they will be evolved during 
the welding process, and when the metal cools it will be left 
in a weak porous condition. A very satisfactory test of 
welding rods is to place several short lengths beside each 
other on the welding table and fuse them together. Then 
from other samples of the same lot build up the metal to 
twice the of the rods. The workability of the 
metal may be observed, and the volume and character of 
the slag and any evolution of gases can be noticed. This 
test specimen should be broken and the toughness and ductil- 
ity as well as the appearance of the fracture noted. These 
observations, together with those made during welding, should 
enable the purchaser of rods to know rather definitely 
whether or not the particular kind of rod thus tested is 
suited to his requirements. 


thickness 


TAYLOR SPOT WELDER 

The Taylor Welder Co., Warren, Ohio, is now introducing 
a new spot welding machine to the trade. This new type N 
machine is built in three sizes for welding work ranging 
from No. 30 gauge material to two plates s-inch thick. The 
overhang is from 6 to 30 inches. The upper horn is adjust- 
able in and out to permit the use of gooseneck welding points 
with one of the regular welding points, and both horns can be 


revolved 


in either direction. 





Aus 









The lower horn 


up and down and sidewise in either direction, 


The smallest machine is equipped with a 10-ki] 
former, the intermediate with a 15-kilowatt trans 


the largest with 


a 20-kilowatt 


transformer. [ 


eight-step self-contained regulator for adjusting 


to take care of the lighest work up to the capa 


machine. 
type, so designed that it 
cannot close until the 
electrodes have made 
proper contact with the 
work. It is said that no 
adjustment is required 
for different thicknesses 
of work or for wear of 
the electrodes. 

The switch is changed 
from an automatic to a 
non-automatic trip by 
The 


automatic trip is desir- 


operating a lever. 


able for welding work 
that is buckled and does 
not fit together 
erly, as it permits a pos- 


prop- 


itive pressure to be ap- 
plied to the weld after 
the current has. been 


turned off, and thus prevents the weld from 


in the molten state. 


The switch is of an automatic and no: 





Taylor Spot Welder 


S¢ pat 


is desirable to set the 


in the non-trip position in welding wire and clean s! 
also in operations where greater speed is wanted 
sure on the electrodes is controlled by means of a |! 


In addition to the water circulation in 
transformer is water-cooled. 


the elect 


with a quick-change gear box and either a belt or mot 
The foot-treadle is adjustable in or out and may also 


eled to suit the convenience of the 


operator. The 


the upper electrode and the foot tradle can be varied 
ferent thicknesses of work by meatis of 1a lever whic! 
cated on the front of the machine. 


NEW TYPE VALVE FOR OXYGEN 
MANIFOLDS 


The Oxweld 


Acetylene 


Compary, Carbide and 


Building, 30 E. 42nd St., New York, have made a 


several different 











































designs 


of valves for oxygen 





New Valve for Oxygen Manifolds 


As a result they have developed a valve which 
meets every requirement. 


h the 


It has a swivel tip o1 


The cross-sectional illustration shows the details of 


struction and operation. 


receiving the stem tip (2). 
ried by the stem (4), by means of a swivel joint. 


The body (1) has a fort 
This tip is attached to 





The machine may be fu 












claim the tip is enabled to seek its own natural seat in 
the body. The stem screw is in the inner end of the stuffing 
which is made gas tight into the body by means of 





hox | 

the lead gasket (3). The stem itself is made gas tight by the 
rubber packing (5), which is compressed between packing 
rings (7), by means of the hand wheel and nut (8). 


A NEW PORTABLE WELDING OUTFIT 


A new Portable Welding Outfit has been developed by the 

Lincoln Electric Company, of Cleveland, Ohio. They have com- 
ined the standard Fordson tractor with a specially designed 
trailer. This outfit furnishes both transportation and power for 
welding, and enables the commercial welder to go to any job 
vhere he may be called, whether in the factory or the yard. 





New Portable Welding Outfit 


The trailer is provided with carrying capacity for everything 
in the way of air compressor, gas bottles for cutting torches, 
and other things required on an emergency welding job. 

A similar outfit has been in use in Pittsburgh for over a year, 
ind it is claimed that it has travelled some 12,000 miles, mainly 
n the coal fields and the hilly region around South-eastern Ohio 
and West Virginia. 


NEW MOTOR DRIVEN ARC WELDING 
GENERATOR 


\ new -motor driven arc welding generator has just been 


placed on the market by the Allan Manufacturing and Welding 
Company, Inc., of Buf- 
falo, N. Y. 
ing marketed 
junction with their line 
ot 


ers. 


This is be- 
in con- 
welding transform- 
It is a 120 cycle 
welding _~ generator, 
which they say is suit- 
able for any power in- 
stallation. This 
erator is separately ex- 
cited, having eight poles 
for 1800 R. P. M. and 
ten poles for 1200 R. P. 
M. 


steel with laminated pole 


gen- 


Its frame is of cast 


pieces. Each pole piece 
is but 
one coil, while all of the 


provided with 


coils on the pole pieces 





are connected in series. 


The armature is built 
large 
and 


\llan Motor Driven Arc Welding 


Generator di- 





up on a 

ameter shaft 
on two ball bearings, while an extension of the shaft 

ary the exciter Where the power supply is of 


is 


armature. 
( ect current type, the exciter is eliminated. 

generator can be driven by either belt, AC or DC motors, 
the most 





gasoline engine. It is built in various capacities ; 
size being the 4 KW set, 


peres., 





which has a range from 50 to 
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NEW WESTINGHOUSE SINGLE-OPERATED, 
200-AMPERE ARC WELDING EQUIPMENT 


The Westinghouse Electric and Manufacturing Company has 
recently designed a compact, entirely self-contained, single-oper- 
ated 200 ampere arc welding apparatus which is available 
either the stationary or portable form. 

It is said the generator will deliver 300 amperes on intermit- 
tent work and that any welding current from 60 to 300 amperes 
may be obtained by operating the rheostat handle. This is con- 
the control cabinet which mounted 


in 


veniently located outside is 





New Westinghouse Are Welder 


on top of the The 61 rheostat resistance steps en- 
the operator to obtain close current control if desired. 
an extremely high current is desired, the generators of sev- 


machines may be operated in parallel. 


generator. 
able 

If 
eral The generator is de- 
signed to inherently stabilize the arc, thereby overcoming resist- 
ance fluctuations in the arc circuit, and, at the same time, elimi- 
nating the necessity for relays, solenoid controlled resistors, etc. 
Because of the special design of the generator, the operator can 
strike and maintain the arc, obtaining the necessary penetration 
and fusion for good welding. Any of the commercial sizes of 
metallic electrodes, from 7s in. to 1% in. in diameter may be used. 

The generator and driving motor are mounted on a common 
shaft to which the exciter is coupled by means of a special flex- 
ible coupling. Ball bearings are used throughout to eliminate the 
leakage of oil when operated on inclined positions. 

The driving motor is of standard Westinghouse construction 
and may be either a D.C type SK motor or an A.C. type CS 
squirrel cage motor, depending upon the character of the sup- 
Alternating current driving motors may be used on 
220 and 440 volt supply circuits by simply rearranging the lead 
connections. 

Alternating current motors are started by connecting them 
directly to the line through a safety switch. Direct current 
motors are started by means of a type D starting rheostat. In 
both all the operating mechanism except the handle is 
within the control cabinet, eliminating the danger of contact with 
live parts. 

An desired—are mounted on the 
cabinet where they are readily observed by the operator as he 


ply service. 


cases, 


ammeter and voltmeter—if 


adjusts the rheostat for current control. ; 

The rugged construction of the unit makes it particularly 
adapted to railway shops, and such places where welding equip- 
ment receives rough usage. The truck is sturdy and is equipped 
with roller bearing wheels so that it can easily be hauled by 


one man 
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Get YOUR Copy of 
THE WELDING ENCYCLOPEDIA 
Fourth Edition 


The only book that covers ALL branches 
of the art of welding COMPLETELY 


No matter how much welding you do— 
No matter what kind of welding you do— 
No matter what welding process you use— 


If you Weld, 


you 
need 
this 

book 


THE WELDING ENCYCLOPEDIA, Fourth Edition 


COMPLETE-UP-TO-DA TE-—A UTHENTIC, 
Expert adwice at your finger tips 


It serves every possible need for information on all of 
the welding processes. Whether your shop is engaged in 
production welding or repair welding, or both, whether 
you use the processes for only one metal or for a variety 
of different metals and different types of joints, The 
Welding Encyclopedia furnishes you with expert advice 
which pays for itself by increasing the quality of your 
work. The Welding Encyclopedia is not restricted to the 
welding knowledge that can be imparted by a single 
writer. On the contrary, each subject is discussed by a 
recognized authority on that particular subject. About 
fifty of the best known authorities on welding subjects in 
the world have contributed the results of their experience 
and research along special lines. 


In compiling The Welding Encyclopedia the editors 
have had put at their disvosal a vast fund of information 
which could not be made available through any other 
source. The result is a single volume covering the entire 
range of problems which can arise in the application of 
any of the welding processes, and this information has 
been so carefully arranged and cross-indexed that any 
portion of it is instantly located. 

The Welding Encyclopedia describes in detail the 
theory and practice of every welding process, and tells 
how to weld every weldable metal by each of these 
processes, giving detailed instructions for. handling such 
important welding jobs as boiler welding, sheet metal 
welding, tank welding, pipe welding, automobile weld- 
ing, cutting, rail joint welding, railroad welding, etc. 


It tells how to prepare parts for welding, how to 
preheat, how to anneal, how to test welds and how to 
select welding material. It explains the meaning of all 
words and terms found in welding literature. It gives 
the trade names of all products used in the welding 
industry, giving the name and address of the manufac 
turer in each case. 


It tells how to take cate of welding equipment so as 
to get the best results from it and keep maintenance 
costs down. It gives the latest revised federal, state and in 
surance rules and regulations for the installation of weld 
ing equipment, and its application to important work 
There is also a splendid collection of charts and tables 
used for welding information, grouped together for con 
venient reference. 


A valuable feature of The Welding Encyclopedia 's 
the chapter on the training of operators. This chapter out 
lines lessons, exercises and examinations for a complete 
course in both oxy-acetylene and electric arc we!d!ng 
Throughout these instruction courses references a! f 
plied to the instructor and student so that they n 
instantly the portions of the text which cover the ' 
in the outline. 


The text is profusely illustrated with photograt 
drawings made especially for The Welding Encyc!: 
No detail has been overlooked which could m 
Welding Encyclopedia complete and practical. 


The 
















August, 1924 





The editorial office of The Welding Engineer is recog- 
nized as the headquarters for authoritative information 
and help on all branches of welding, and conducts a 
large volume of correspondence helping welders and 
welding departments out of their difficulties. In a 
period of eight months it was found that 95% of the 
problems submitted to this office were answered di- 
rectly from the pages of The Welding Encyclopedia. 

Think of the time all these welders would have saved 
by providing themselves with a copy of The Welding 
Encyclopedia in advance! Don’t wait until you get into 
trouble, or run up against a hard welding problem, but 
get the information in your hands now. Then, when you 
want it, it will be instantly available. 

Whatever your troubles may be, you will find that 
The Welding Encyclopedia furnishes expert advice and 
instruction. 


The table of contents below can give you only a very 
general idea of the scope of this work. Send for the 
book and give it a careful examination. We guarantee 
that it will be fully satisfactory and if not we will cheer- 
fully make a refund. Send the coupon today. 


CONTENTS 


THE WELDING ENCYCLOPEDIA 
stves you the answers 


1, Illustrated encyclopedia cov- 
ering all words, terms and trade 
names used in welding. 


2. Oxy - Acetylene elding. — 
Aluminum, Steel, Cast _ Iron, 
Copper, Brass, Bronze. (Full in- 


Structions for welding each of 


these metals.) 
_ Electric Arc Welding.—Com- 
plete instructions for welding all 


metals, studding, cutting, etc. 
4. Electric Resistance Welding. 


‘Includes Butt Welding, Line 
W ding, Percussion Welding 
and Spot Welding. 


Chermit Welding.—The most 
complete treatise on this process 
ever published. 

6. Boiler Welding.—An import- 
subject for the welder to 


study, 
omplete chapters on Pipe 

) ling. Rail Joint Welding and 

Tank Velding, explaining pro- 

( re in detail. 

8 Heat Treatment of Steels. 


W 


9. Rules and Regulations. — 
What can be welded and what 
feannot be welded. Rules also 
govern the installation and oper- 
ation of equipment. 

10. Complete instruction courses 
bin Oxy-Acetylene and_ Electric 
Arc Welding. Lessons, Exercises, 
pReference Readings, Examina- 
| tions. 


11. Charts and Tables.—A fund 
of welding information at a 
glance. Includes color chart 
{showing colors at various tem- 
“peratures, and color chart show- 
king proper adjustment of oxy- 
acetylene welding flame. 

112. Condensed Catalogs. — Up- 
to-date information about the 
leading makes of welding ap- 
paratus and supplies. The Buy- 
ers’ Index is a convenient and 
reliable guide to the man who 
purchases or recommends weld- 
ying apparatus. 
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608 S. Dearborn St., Chicago, III. 
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AN ELECTRIC MOTOR MADE BY ELECTRIC 
WELDING 

An entirely new development has been made in the electric 
motor field by the use of arc welding. 

In this motor the end is made by rolling a standard steel 
angle to circular shape, then joining the ends with the arc 
welder. The feet are drop forgings welded to the angle steel 
frame. The blowers for ventilation are welded to the rotor or 
armature by arc welding and lastly the copper rods or wind- 
ings of the rotor are welded to the short circuiting rings, pre- 
venting any loosening or current leakage at this point. 


The interest in this for most manufacturers is the improve- 





= 


OE Mee) biewers 
welded to rotor 


BDDehector dvects 
a Curreel 


Biwo pce grooved 
oll ring Large od well 


Electric Motor Made by Electric Welding 


ment which has been made possible in design, while at the 
same time, reducing manufacturing costs. 

Generally speaking the casting costs two or three times as 
much as the steel for the same part and is only about one- 
fifth as strong. 

As an instance of this, the end frame being rolled from a 
standard steel angle is of much thinner section than the cast- 
ing formerly required. This gives much more ventilating 
space between frame and coils and makes for better cooling. 


At the same time, the steel frame can be hot riveted and 


be drawn up far more tightly without breakage, thus holding 
the stator laminations more firmly and producing a better 
electrical field. 


The Motor is made by The Lincoln Electric Company of 
Cleveland, Ohio, who have applied are welding in similar 
manner to the design of many products made of iron and 
steel. 


THE TRIUMPH OF THE WELDED SHIP 
By A. C. Blackall 

The all-welded ship has proved, by actual experience, that 
a vessel so constructed successfully stands the test of strand- 
ing. The steamer is the “Caria,” built by Cammell Laird & 
Co., on the welded system in 1920. She was inspected in her 
damaged condition by a group of eminent British naval archi- 
tects and shipbuilding experts, who were delighted with her 
condition after the experience through which she had passed. 

The vessel is of 398 tons gross register and stranded on a 
sand bank in the upper reaches of the River Mersey while 
en route from the Manchester Ship Canal to Belfast, Ireland, 
with a full cargo. She remained fast on the bank during the 
ebb tide, and at low water strained herself considerably, but 
owing to her particular type of build and the fact that there 
were no rivets in her, she remained absolutely water-tight 
during the whole of the period, although a considerable part 
of her length at the bilges was partly set up to the extent of 
about 14 or 15 feet. 


Augu 1994 
On the next rising tide she was refloated and aj 
sounded it was found that she was perfectly water-t 
she proceeded on her voyage to Belfast, where h 
was discharged in excellent condition. After the dis. 
the cargo she was again thoroughly examined, and st 
to be water-tight. It was, therefore, decided that s| 
return to England, but as a precautionary measure a 
pump was placed on board in case of necessity. S 
arrived back in Liverpool, the salvage pump not hay 
required. The “Caria” subsequently entered Ca: 
Laird’s shipyard at Birkenhead and was drydocked 
following day. A thorough examination was then 
the whole length of the ship, and it was found that t! 
not a single break in the hull, although, as already st 
was badly set up. 
If the “Caria” had been of the rivetted class und 
the rivets would have been opened up and sheared, a 
very doubtful whether it would have been possibk 
her off the bank, as the seams would have opened up 
water entered the vessel. In any case she certainly 
have continued her voyage to Ireland. 
The severe test through which this welded vessel 
demonstrates effectively the 
principle for ship construction. 


very triumph of the 


WELDBAKK 


Weldbakk is a new molding compound which is manut 
by Anson G. Betts, Kinderhook, N. Y. Weldbakk is shiy 
a damp powder which must be moistened with water and 
into a thick, stiff, smooth putty before it is used. Weld 
molded to the work and dried to the desired shape. For i 
in preparing gear teeth a mold is made around a good | 
when it is dried it is transferred to the missing tooth 
where the mold is filled using the torch and filler rod 


ARC WELDING APPARATUS ORDERED BY 
SANTA FE RAILROAD 

The Atcheson, Topeka and Santa Fe Railway System 
placed an important order for twenty-eight arc welding 
ments with the Westinghouse Electric & Manufacturing 
pany. 

These equipments will be distributed among 
Company’s_ shops, 


fourteen 
Chicago to the Pacific Coast 
order, one of the largest ever placed for welding eq 
is renewed evidence of the activity of the railroads in ext 
their welding facilities. 


from 


W. L. R. Emmet, an official of the General Ele: 
Schenectady, N. Y., has been awarded the degree 
of Science by Trinity College in recognition of his 
and achievements in connection with the mercury-va] 
and boiler. Elihu Thomson, on 
founders of the General Electric Co., and director 
Thomson Laboratory of the company at Lynn, M 
awarded the degree of Doctor of Science by the | 
of Manchester (England) on July 14. 


bine Professor 


DEMOLITION OF BATTLESHIPS 
Work of a very interesting nature is being carried 
firm of Markovitz and Taylor at Oakland, California, w 
are cutting down battleships for conversion into peact 
Oxy-hydrogen torches are being used to dismantle the bis 
and twelve inch guns of these boats and render them ad: 
plough shares and other peace-time implements. Seve! 
with histories antidating the Spanish-American wa! 
going this demolition. 
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U. S. GAUGES 


The difference between a gauge and a “U. S.” gauge 
is the difference between a standard which: may be 
lowered to fit a condition, and a standard which must be 
upheld to fulfill a reputation. 


U. S. GAUGE CO. 


44 Beaver St., New York 


PRESSURE VACUUM 
GAUGES GAUGES 








IDEAL FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING CLOVE 


The Ideal Glove for Electric and Acetylene Welders is 
made from Sheep Skin, which has been Subjected to an 
Asbestos Treatment and which makes it both heat resist- 
ing and fireproof. 


IDEAL WELDING APRON 
The Ideal Apron for Welders is made of leather which 


has been especially treated to stand the heat, and at the 
same time be very flexible and durable. 


THE IDEAL FACE SHIELD CO. 


468 N. Garfield Ave. COLUMBUS, OHIO 




















Extra M oney 
Welding ‘Salesmen 


Experience has taught us that it is an easy 
matter to secure subscriptions to The 
Welding Engineer, when the attention of 
the right party is secured. 

Welders need good, authentic informa- 
tion about welding. We pay a liberal com- 
mission to Agents. 

Sell The Welding Engineer and The 
Welding Encyclopedia during your spare 
time, or as you call on the trade. 


WRITE TODAY FOR OUR PLAN. 


The 


Welding Engineer 
608 S. Dearborn St. 
Chicago 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 


lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


FOR 
ACETYLENE GENERATORS 
MINERS’ LAMPS, FLARE 
LAMPS, CONTRACTORS, Ete. 


Sizes Packed in 
314x2 non-return- 
Ix able steel 
G43 /& 
= drums con- 
1%4x% 
_ taining 100 
x2 e 
na lbs. net. 
VIINERS 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, Iowa 
General Office: - Milwaukee, Wis. 





Distributed by 


Magnolia Gas Preducts Company 


Houston, Texas 


S E 





News of the Welding Trade 


Mr. J. R. Brant, of the Indiana Oxygen Co., Indianapolis, 
Ind., has just left for a trip to Alaska. He will be gone about 
eight weeks, and will go from Chicago to Seattle and then by 
boat to Cordova. When Mr. Brant arrives in Cordova, he 
intends to travel to Fairbanks, Alaska, going either by sleigh 
or automobile according to the amount of snow. From Fair- 
banks he will again travel across country to Anchorage on 
the coast. After seing the sights of Anchorage, he will again 
embark and go by boat to Kodiak Island, which is famed as 
the island of a “thousand smokes,” so called on account of 
its great number of active volcanoes. 

The Mosebach Electric & Supply Co., 1115 Brownsville 
Avenue, Pittsburgh, organized with $25,000 capital stock, is 
engaged in manufacturing weld test bond and arc weld rail 
bonds for street railroads, mines, etc. It also carries a stock 
of street railroad material, brass and bronze bearings for 
locomotives, mining machines and street cars. Plant and 
equipment are adequate for present needs. K. J. Mosebach 
is general manager. 


The General Electric Co., Schenectady, N. Y., is continuing 
its establishment of service shop and repair divisions at its 
various branch factories with the latest shop to be located at 
Kansas City, Mo. Arrangements have been made for similar 
machine departments at Lynn, Mass., Oakland, Cal., Fort 
Wayne, Ind., Erie, Pa., as well as at the main Schenectady 
works. 


The Westinghouse Electric & Mfg. Co. will enlarge its 
Mansfield, Ohio. works by the erection of two steel buildings, 
one four stories and the other one story. 


The Magnolia Gas Co., Beaumont, Tex., contemplates the 
installation of two pumping plants for booster service at De- 
Berry and Pineland, respectively, in connection with its new 
200-mile pipe line now in course of construction from north- 
western Louisiana to Beaumont. Fred M. Lege, Jr., is presi- 
dent. 


The Siemund-Seneca Are Welder Corporation, 29 Broad- 
way, New York, recently incorporated with $20,000 capital 
stock will manufacture welding equipment. W. C. Steiger, 
W. J. Metzger and W. Hedley are the incorporators. 

M. D. Goodman, 185 Bigelow Street, Newark, N. J., is in- 
quiring for lifting magnets, electric arc welders and electric 
hoists. 

The Gibb Instrument Co., manufacturers of electric weld- 
ing equipment, Bay City, Michigan, announce the appoint- 
ment of Mr. D. A. Clements to represent them in Missouri 
and Southern Illinois with headquarters at 4167 Washington 
Ave., St. Louis, Mo. 


The Acme Electric Welder Co., Los Angeles, Calif., manu- 
facturer of electric spot welding machines, announces the 
appointment of the T. L. Knudtson Engineering Co., 184 
West Washington Street, Chicago, as representatives for 
its line of spot welding machines in the Central States. 


K. A. Hills was recently made manager of the Davenport sales 
office of the General Electric Company. This office covers a 
territory which includes a large part of the state of Iowa. Mr. 
Hills has been in the employ of the General Electric Company 
since 1910. 





The Transportation Engineering Corporation 
that they have combined their office and wareh 
East One Hundred and Thirty-fourth Street, New 


Mr. J. A. Dittmar of the Southern Welding & M 
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pany sailed .for an extensive trip to Europe on A 


While there he will study the new methods, ways 
of the oxy-acetylene welding process abroad. Mr 
pects to take a long needed rest at Baden-Baden 
from a recent operation. 


1) 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 





(Counted 8 words to line. Add 6 words for keyed address 





FOR SALE 


Gibb Instrument Company, Arc Welder. Serial N¢ 


V. A. Volts 220. Cycle 60. Secondary. Amps. 300 


Address D. D. Wessels & Sons Co., 1645 East Eu 


Detroit, Mich. 
Position Wanted—By young Englishman, 34 
with 20 years’ experience, is desirous of permanet 


in this country as an oxy-acetylene and electric we 


K 


itly 


Ider H 


good, all around experience in all classes of welding 
as crank shafts, cylinders, crank cases, boiler weldins 
Can furnish the very best of reference of all kinds. Ad 


9” 


27, care The Welding Engineer. 


Wanted—Arc welder for partnership with acety 


len 


Wonderful opportunity. No competition. Had succ 


welding business for a number of years. Glad 
particulars. Address 30, care The Welding Eng 

Wanted—Acetylene welder for work in Phila 
perienced on all metals. Full particulars in 
Hourly rate and names of employers for past 
Electric welding knowledge helpfui, but not ess 
penses refunded if competent after three month 
31, care The Welding Engineer. 

Wanted— Electric welder in Philadelphia, wit 
experience. Full particulars in firs: letter. Hou 


+ 1 
tO ¢§ 


eer 


de Iphia 


first letter 


thre 


1 
ential 


s. Add 


h cast 


rly rat 


names of employers for past three years. Acetylene wi 


knoweldge helpful, but not essential. Expenses 
competent after three months. Address 32, care 
ing Engineer. 


reiut 


The 


For Sale—One pistol Grip Smith with complete set ot ! 


in fine shape, $22.50; one pistol Grip Smith co 


mplete 


tips less cutting tip, $20.00; one large size Imperial wit 


$15.00; one medium sized Rego with five tips, 
Fidelity complete with tips, $10.00; one Oxw 


$15.00 


eld ( 


Torch in fine shape, $40.00. Upon receipt of $1.00 


these torches will be sent for examination. All to 


first-class shape. Address Spencer Welding W 


Fifth Street, Spencer, Iowa. 





Ds 


STRAND 


Several Sizes 





+) 5001 N. Lincoln St. 





N. A. STRAND & CO. 


CHICA 





DRILL—GRIND—POLISH 


| FLEXIBLE SHAFT EQUIPMENTS 


.O 





—— 











t, 1924 THE WELDING ENGINEER 





















[CONTINUOUS BRIDGE | INTERCHANGEABLE 
TANK COUPLINGS 





SEAT CONT@OLLED 
BY DIAPHRAGM 
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| LARGER NOZZLE 
INCREASED VOLUME 





[screw CLAMPED DIAPHRAGM 





[UNIFORM PRESSURE 
SNAPPY DELIVERY 


amma ANN, IL Of others is mod Xo Ce 





Modern Engineering Company 
3411-13 Pine Blvd. 






MULTI-SEAT 
REGULATORS 


Mr. Torch Manufacturer will 
you give us an opportunity to 
convince you at our expense? 
Our prices will surprise you. 


St. Louis, U. S. A, 











built in four sizes: 








about 135-lbs. 








WELDING AND CUTTING TOKCHES, 
SPECIAL BRASS PARTS, 
CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES, 
PEER}].ESS GENERATORS, as shown, are 


Carbide Cu. ft. 


capacity of gas 
10-lb. 50 cu. ft. 
15-Ib. 75 cu, ft. 
20-Ib. 100 cu. ft. 
25-Ib. 125 cu. ft. 


(Allowance on acetylene tanks) 
These Generators are PORTABLE, can be 
moved from one place to another, 


Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio, U. S. A. 


Manufacturers of 


REGULATORS AND GAUGES, 
WELDING AND CUTTING OUTFITS, 


AUTOMATIC, equipped with the CELE- 
BRATED SUPERIOR FEED. 


Price GENE -cu. ft 
$100.00 RATES gas for about $1.20 per 100-cu. ft, 
pap Batteries—Lead Molds—Post Builders—Lead 
150.00 Pots—Plate Burning Racks—Stencil Letters 


and Figures—Trucks—Preheaters. 


weighing Write for complete catalog. 


We repair all makes of Torches, Regulators and Gauges. 











Send for 
this FREE book 


MANUAL of 
INSTRUCTION 


for 


WELDING 
OPERATORS 


~ “Ql No charge—No obligation 





A number of pages have been selected from 
THE WELDING ENCYCLOPEDIA, Third 
Edition, and published separately in the form 
of an instruction manual for welding operators. 
This manual contains lessons, exercises and 
examinations on oxy-acetylene welding and 
electric arc welding. It contains a color chart 
showing the appearance of metal at different 
temperatures, a color chart showing the ap- 
pearance of the oxy-acetylene flame at different 
adjustments and two pages of illustrations 
showing step by step the procedure to be fol- 
lowed in setting up oxy-acetylene apparatus. 
This little booklet will be found invaluable to 
welding instructors, welding foremen, welding 
supervisors and welding students. It will be 
sent free to you upon request. 


THE WELDING ENGINEER 
608 S. Dearborn St., CHICAGO 














Welded Pressure Vessels 


For several years efforts have been made to 
draw up a Code for the Welding of Unfired 
Pressure Vessels. Opinions of the best weld- 
ing experts were not in agreement on many 
essential points. Fundamental scientific knowl- 
edge based on test data was not available. The 
American Bureau of Welding has completed a 
series of tests on some 47 tanks. The program 
involved an expenditure of over $15,000. The 
test data, analysis of same, conclusions and 
recommendations to the Boiler Code Com- 
mittee of the A. S. M. E. has been compiled in 
a report, copies of which are available for dis- 
tribution at $1.50 to members and $5.00 to non- 
members. 


American Welding Society 
33 West 39th Street New York, N. Y. 
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EVERY JOB A FINISHED JOB—When you use a WODACK Portable Electric 
Grinder. Every job will be a finished job for the rough layers of metal on 
top of the weld can easily be dressed down and a first rate piece of work turned 
out. This means more money for you. Customers gladly pay for the satis- 
faction given by the 


“WODACK” COMBINATION PORTABLE ELECTRIC DRILL AND GRINDER. 
Write for details about drilling and grinding the WODACK way. 


Manufactured by Wodack Electric Tool Corporation 
43 S. JEFFERSON ST. 





ALL-STEEL TUBULAR WELDED STRUCTURES—Articles de- 
scribing the steel tube fuselages used on various airplanes and the F. Moore and T. M. Jasper, 88 pages, 6 by 9 inches 
possibility that similar structures may be evolved for other pur- the University of Illinois, Urbana, 
poses. On large tables on which the shapes of the sides of the the Engineering Experiment Station. 
structure have been drawn out, the tubes are cut to length and put 
together temporarily. They are held in position between angle 
irons and then gener A Fuselage sides ore — ss = 
joints finished off. Cross-tubes are next welde n place and the g 
small quadrants in the corners are inserted. The fuselage is then cutting practice in demolition work discussed. Dismantlin; 
placed in a rigging jig, the double wires put in and tightened and 
the fuselage structure is finished.—Aviation, June 9, June 16, 1924. 


WELDING OF MANGANESE STEEL, by 8S. W. Miller 
liminary report of the Gas Welding Company of the American 
Bureau of Welding covering this subject. It takes up the composi- 
tion of steel which is essentially an alloy of iron and carbon and Slight 
gives the elements which enter into commercial use and the in- 
fluence of manganese directly and indirectly on the strength of 
ordinary steel. Properties of ordinary carbon steel changed by 
heat treatment. Changes occurring during the freezing and cooling 
of steel. How various tests are made. Technique of welding. Heat 
treatment and microstructure of welds. Oxy-acetylene weld can be 
produced in manganese steel that is equal in quality of the base 


points out that the iron and steel industries have thus been given 
versatile piece of equipment, which within the past few years oe retrT = nee . " ° : P 
has taken its place alongside the air hammer and the pipe wrench -. oo Sseeee AL PROPERTIES OF MATERIALS—Streng 
as a production tool. relative 


sively illustrated throughout with wash drawings and line drawings. 


LIQUID OXYGEN EXPLOSIVES IN EPOCH MAKING BLAST, 


MAINTAINING WELDING AND CUTTING EQUIPMENT—Set- -~ erste mt Pons ~ : ; e 
ting up welding equipment. Regulators should not be attached to Company—This takes up the matter of setting a proper tin 
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“WODACK” 
Combination Portable 
Electric Drill and Grinder 
Patented Nov. 1, 1921 
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iron bronze welded gas line laid in Chicago street. Pip. 
and lined up at side of trench on skids. Joints are butted t: 

space 
bronze is used for welding. Bronze welding is accomplis! 
fusing Tobin bronze to the cast iron pipe in a band 
around the joint. Standard brass flux is used. Pipe is not 
unless covered with dirt. Test pressure 15 pounds per squar 

—Acetylene Journal, August, 1924. 


AN INVESTIGATION OF THE FATIGUE OF METAL 


Pub 
Illinois as Bulletin N 


STANDARDIZATION OF PRACTICE IN DEMOLITION 
by T. C. Fetherston—Standardization of oxy-acetylene we 


shed in Pennsylvania Railroad Broad Street station in Philad 
recently accomplished. How this work was done.—Journa! 
American Welding Society, June, 1924. 


A pre- BRONZE WELDING CAST IRON PIPE IN CHICAGO—T 


I 


being left between each length of pipe ar 


metal. Use of flame having slight excess of acetylene is not in- WELDING PIPING IN  BUILDINGS—Oxy-Acetylens 
jurious. Powerful flame essential and large pool of welded metal advantageous for welding piping in buildings in the constru 
must be maintained, Welding rod must not be rubbed in weld. It is possible to weld pipes where pipe wrenches could not by 
Must be left in melted pool and under surface of liquid metal. —Oxy-Acetylene Tips, July, 1924. 


Block up heavy pieces to avoid strain during welding or preheating. 


complet 














PS 


( 


» must be exercised in preheating. Apply same heating treat- REFRIGERATION PIPING FABRICATED IN THE SH¢ 
ment for weld as for base metal. Throwing water on weld will Advantages of oxy-acetylene refrigeration engineer. How 1 
not produce austenitic structure. Suitable flux will assist in making nipples, brine tanks, cradles and fittings are welded—Oxy-A 

Acetylene Journal, August, 1924. Tips, July, 1924. 
THE STATUS OF WELDING—In a recent issue of the Iron Age _PTHE SMALLEST WELDED JOINT BRINGS THE WORLD 
there was an editorial headed ‘‘The Status of Welding.” It went GETHER—Oxy-Acetylene welding used in making radio 
to say that in the past welding was treated as more or less of Discussion of the use of this process in the radio field. Des 
a fad by the editors and contributors, and that the news value of of how the welding machine does this interesting work.—Oxy-A 
the stories began to wane. This was not due to the fact that the lene Tips, July, 1924. 
art or its commercial use had come to a standstill. In reality the oer Py TAPER Ere _— , Wereneeaere tmrert . 
conditions appeared to have been quite otherwise. Leading ~ Fm OXY-ACETYLENE W ELDING AND CUTTING EQUIPMI 
facturers of welding apparatus have been pushing an extensive This is the title of the new bulletin published by the Oxweld Acet 
campaign to extend the applications. This editorial goes on to lene Company. It takes up in detail all of the equipment 
that it may surprise many to find out the welding processes ™a#nufacture for welding, cutting, brazing, lead burning, heatir 
become far more than handy tools for repair work. Now decarbonizing. It is very well illustrated throughout and 
their principal use is for routine manufacturing operations. Weld- arranged and handsomely printed. It consists of 50 pages 
i or cutting in some form is now in all branches of the steel bound in a heavy paper cover. 


industry, starting in the iron or steel foundry and going clear 


through to the manufacture of steel tubes and furniture. This THE UNLUCKY THIRTEEN—“The Unlucky Thirteen’ 
editorial went on to say how welding has entered the steel and booklet distributed by the Coast Culvert & Fluid Co., Por 
metal industry and the pipe line welding industry and that it is (Kenton) Oregon. It consists of thirteen testimonial letters 
used for the manufacture of steel barrels, hot water tanks, small efinition of economy. In the latter part of the book are r 


tanks, metal furniture, and sash and achitectural trim, It tension tests carried on by the Department of Public Work 


Laboratory, 


Portland, Oregon. 


properties of metals and wood discussed in detail 


second edition of the Circular of the Bureau of Standards N 


VICTOR OXY-ACETYLENE EQUIPMENT COMPANY CATALOG publishe d by the Department of Commerce, United States G 


20—The Victor Oxy-Acetylene Equipment Company, San ment. This is a very complete tre accep of the physical pro| 
‘ranciseco, California, have just published a new catalog ‘which Of all Kinds of materias. It consists of 240 pages of text, 

call No. 20. This consists of 32 pages on heavy enameled charts and tables, and covers the material question in a 
stock and bound in an attractive heavy paper cover. This catalog plete and satisfactory manner. 


very nicely printed and well gotten up, giving the complete 
of equipment handled by the Victor Company. It is exten- 


WELDING EQUIPMENT IN A RAILROAD SHOP, by Jan 
Heaton—Modern welding equipment performs welding su 


in railroads shops. Acetylene equipment discussed in detail, s 


and safety equipment. Electric Arc Welding in the railroad 


F. W. O’Neil—4,500 tons of rock lifted in Pennsylvania quarry Discussion of electric flue welding, thermit welding. Jacks 

less than 800 pounds of the new explosive. Demonstration when welding frames and structural work produce a solid w 

liquid oxygen for rock blasting highly successful. New ex- taking care of expansion. The use of sand blast.—Railway M 
plosive known as Lox. Comparison of its cost with other processes. cal Engineer, July, 1924. 


Acetylene Journal, August, 1924. 


STANDARD TIME FOR PRODUCTION WELDING, by J 


Meadowcroft, 


Superintendent of Welding, E. G. Budd Manufa 


the wrong cylinders. Connect the hose line to the right nipples. Re- on a given welding operation so that a piece work price 
lease the adjusting screws to not open cylinder valves quickly. upon it. A proper time study of welding operation should b: 
Regulators are carefully made instruments, Insert the torch tip by men thoroughly familiar with them, This gives effici 
carefully. Test for leaks with soap suds. Use care in disconnecting economy in welding. It raises quality of welds to high 
equipment. Equipment does not receive sufficient care. Do not and also increases quantity of welds performed. In ma 
abuse torch while in operation. The cutting torch—Acetylene automatic welding operations piece work prices can easily 


Journal, August, 1924 on all work. 








American Welding Society Journal, Jul) 














THE CUYAHOGA STEEL & WIRE COMPANY 


MANUFACTURERS OF 





“CUYO BRAND” WELDING WIRE 


Sales Offices cme gt PRICES that are right. Let us send you samples and quote prices. 


305 Plymouth Building, Cleat. 
676 West Grand Boulevard, Detroit, Michigan 
318 First National Bank Bidg., Cincinnati, O. 


Main Office and Mills 
BEDFORD, OHIO 
(Suburb of Cleveland 
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Fa MANGANESE STEEL _ -- 
hi WELDING RODS ae 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 


For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING, DREDGING & CEMENT PLANTS 


A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 


Presents Highest Abrasive Resistance and Maximum Wearing Qualities 
Standard Sizes and Lengths Plain or Coated Samples on Request 
MANGANESE STEEL FORGE CO. RICHMOND ST. and ERIE AVE. PHILADELPHIA, PA. 

















t you dig into facts 
you will find 






lives up to its 
SHAWINIGAN S nh 
“More Gas _, 
per Pound =~ 


CARBIDE 





SHAWINIGAN PRODUCTS CORPORATION: NEW YORK - Plants - Shawinigan Falls, Quebec, -KeokuR , Iowa. 








UNITED STATES WELDING COMPANY, Inc. 


Makers of Famous “U. S.”’ Welding & Cutting Apparatus 


120-122 North First Street Minneapolis, Minn. 











0AM E11 HT 


LEAD BURNERS 











describing all our blowpipes and chemical laboratory appliances. 











BUFFALO, N. Y., U.S. A. 


PAUL UUL LU U 





If you are looking for efficient burners for use in your plant, try our No. 
28 Oxy-Hydrogen Lead Burner. Built with taps ground to a seat to in- 
sure quick and smooth action—a slight stroke with the finger on the tap 
lever produces a quick response in regulation of flame. Safety gauzes in 
throat of burner to prevent flashing back of flame, and a series of burner 
tips with varying sized orifices to produce a large range of flame jets, with a 
wind shield to permit its use in draughty places. Write for catalog “B.X.” 


BUFFALO DENTAL MANUFACTURING CO. 
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Welding Carbon Products 


National Round Welding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 




















CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00% — in Silicon yal ws weld) 


-60%—in Phosphorus (Result: Fluidity) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 








OXYGEN, ACETYLENE 
AnD HYDROGEN 


For Cutting, Welding, Etc. 


Quick shipment and low prices on oxygen, acetylene, hydrogen, 
cylinders, valves, Rego welding and cutting torches, regulators, weld- 
ing wire, cast iron and aluminum rods, fluxes, plain and armored rub- 
ber hose, asbestos pads and paper, goggles, etc. All equipment fully 
guaranteed. 

We are American pioneer manufacturers of oxygen. 


catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 


Write for 


Specify— 
““MOREY ” 


The World Famous Moisture Proof 
ALUMINUM FLUX 


Insist on— 


“MOREY” 


It’s stable 


Morey Flux & Chemical Co., Parkesburg, Pa., U.S. A. 











QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CoO., INC. 
Peekskill, New York 





Westinghouse 





Lightest, Coolest 
Electrode Holder 
on the market. 
Renewable jaws 


Price $6.00 
GIBB INSTRUMENT COMPANY 


Manufacturers Electric Welding Equipment 
Bay City, Mich. 








WELDING ROD HOLDERS 


For the Oxy Acetylene Welder. Price $1.00 
ALL STEEL WIRE BRUSHES 
35c Each, 4 for $1.00 
Write for Dealers’ Prices 


C. SORENSEN, 18 E. 16th ST., CHICAGO, ILL. 











WHARTON CVPINDER Se ee 


manufactures complete arc welding 
equipment for all welding and cutting | 
purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 
Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


MPERIAL cv zine EQUIPMENT 


OXY=ACETYLENE PROCESS 


For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
30 Church St., New York, N. Y. 









































DAVIS-BOURNONVILLE COMPANY 
was merged with 
AIR REDUCTION SALES COMPANY 
on March 17, 1922 
The Oxyacetylene Welding and Cutting product 
formerly manufactured by Davis-Bournonville 
are now made and sold by Air Reduction Sales ©°- 
under the trade name of “‘Airco-Davis-Bournonvillé 
or “Airco-D-B.” 


(See advertisement of Air Reduction Sales Co.) 
seen 


a 
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77 {QUALITY | 
{ 4 gases, the greatest working range ever covered by ONE torch 


—are exclusive IMPERIAL features. Write for catalog. 
Imperial Brass Mfg. Co., 517 S$. Racine Ave., Chicago 


A new mixing principle, a regulator that accurately controls 
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water. 





Carbic Mfg. Co. 


DULUTH, MINN. 


~~ NEW YORK CHICAGO LOS ANGELES 
BOSTON ATLANTA, GA. 
CHARLOTTE, N. C., KANSAS CITY, MO. 


EL PASO X. DENVER, COLO. 
PASO, TE Hendrie & Bolthoff 
412 Myrtle Ave. M. & S. Co 


- & 


NEW ORLEANS, LA. 
Woodward, Wight & Co. 


DALLAS, TEXAS 
Briggs-Weaver Machinery Co. 


PITTSBURGH, PA. 
Frick & Lindsay Co., 











Warehouses and Representatives in other 
principal cities 





Even if you do have to take your outfit way out 
where the cactus grows and where water is pretty 
scarce,—it matters little if you have a Carbic gener- 


ator, for like the cactus, it requires but mighty little 


Throw it on the running board of the car, with a 
drum of Carbic Cakes, and hurry away. Nothing to 


jar out of place or get out of order, and it’s absolutely 


safe, no matter how you treat it. 


All the way from the frigid zone of the north to 
the cactus covered areas of the south, the Carbic Sys- 
tem is furnishing a reliable, safe and economical 


source of portable acetylene to thousands of users. 


Let us tell you how Carbic can serve you. 


Complete information on request. 


pee ea 
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OXY-ACETYLENE AND ELECTRIC ARC WELDING 
TELEPHONE 165 


GREENWOOD, MISS. 
July 27, 1924, 


Electric Are Cutting & Welding Co. 
Newark, N.J, 


Gentlemen:e- 


Last week, July 21 to 26 inclusive, I welded with 
your "Alternarc" machine as follows: 


For Work Price 

Day & Night Garage Magneto coupling & .75 
Auto Supply Co. Horn Bracket 075 
Auto Sales Co, Dise Wheel Rim 2.00 
C., E. Wright Ice Co. Fire tools & small gear 4,00 
Auto Sales Co, Weld rim lug e758 
J. F. Bobbitt & Co, Weld handles on roofing tools 1,00 
Roland ‘i. Jones Cast iron water filter 20,00 
Manning Gin Co, Cast iron water jacket for 

100 HP crude oil engine 45,00 
Day & Night Garage Spring bumper 2.00 
Tourist Frame brackets 3,00 
M. J. White ' Brake bracket (Malleable) 4.50 
Auto Sales Co, Maxwell flywheel housing 

while on car 12,00 
Auto Sales Co, Studebaker drive shaft 3,00 
Tourist Broken frame 10,00 
J. F. Melton Rim lug 75 
Memphis Herdwood 
Lumber Company Lumber truck frame 7.50 
Van Noy-Interstate 
News Co, Large cast iron boiler section 8,00 
Quiver River Gin Co. Cast iron water jacket for 

100 HP Coal oil engine 45.00 
pr. S,L,.Burchfield Three cast iron boiler sec- 

tions for Ideal heating sys- 

tem 60,00 
G, Cc. Herring Tire shrinker 8,00 


This does not include gas welding and cutting done during the 
same six days. My apprentice does most of the gas welding, and 
is fast learning the arc, I have held him bac!: to a certain 
extent in learning the arc, for fear he will tire of using the 
torch, and I do not care to handle the torch more than is ab- 
solutely necessary. In conclusion will say that your machine 
has never feiled us, 
Yours trnly, 


W) (3 ovugL— 





